eee 
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IDESIGN, MANUFACTURE AND USE OF PRODUCTION TOOLING 


HARDINGE HIGH SPEED PRECISION TOOL ROOM LATHE 


cE LMIRA. NY The outstanding machine for collet 
work of one inch or less in diameter 
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“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE” 





maxe Y OUR cams 


THIS MODERN 
MONEY-SAVING WAY 










T WILL pay you to look into this 

method if you build or operate ma- 
chines that use cams. Cast to shape 
from FCC Air Hardening Steel, your 
cams reach you with only an eighth- 
inch to be machined off, even from very 
intricate shapes. Of course this means 
big savings of time and material. 

FCC Air Hardening Steel has great 
resistance to abrasion and an extremely 
high compressive strength. It machines 
readily and is easy to harden in air with 
unusual freedom from distortion and 
cracking. Cams made from it give re- 
markably long wear. 

Full information is available in a new 
booklet. Write for your copy or send 
your specifications for estimates today. 
Prompt delivery. 

ADDRESS DEPT. TD-55 
W&D 9362-C 









FCC Cast-to-Shape 
For These Machines 


binding, Boot and Shoe, 
ng, Box Making, Break- 
and Crushing, Brick and 
Can Making, Candy, Can- 
, Carpet Weaving, Cigarette 
Cigar, Creamery and Dairy, 
dging and Excavating, Elec- 

i, Envelope, Farm, Hoist- 
i, Knitting, Laundry, Mining, 
ickaging, Paper Mill, Print- 
Rubber Working, Rug 
@aving, Screw, Textile, 
nding, Washing, Wood- 
ing, Wrapping. 

































CORPORATION 


and Casting Division 
sit 20, Michigan 




















AIR 
POWERED 


HYDRAULICALLY 
CHECKED 


ELECTRICALLY 
CONTROLLED 


Answer to today’s problem of 
extra production from each cost 
dollar, Bellows-Senacon DFE Drill 
Press Feeds will substantially in- 
crease production on drill press 
operations: drilling, tapping, ream- 
ing, fly-cutting, or others.* 


This new electrically controlled 
feed makes possible such opera- 
tions as continuous cycling, dwell 
control ranging from 2/10ths of 
a second to 180 seconds, automatic 
drill cleaning, or deep hole drill- 
ing, and operations of one, two or 
more feeds synchronized with a 
single work holding fixture. 

* Designed primarily for Drill Press 
operation, Bellows-Senacon Feeds are 


readily adaptable to Milling Machines, 
Threaders, Grinding Machines, etc. 


DRILL PRESS FEED 











Model “DFE” Feeds are built with 
simple, positive, readily adjustable con- 
trols to make possible correct feeding 
rates, power thrusts, etc., for virtually 
any tool, working in virtually any 
stock. Independent speed controls per- 
mit infinite variation of feed and tra- 
verse rates. Feeding thrust can be 
varied to any desired degree. The 
Bellows Hydro-Check, an adjustable 
hydraulic resistance unit (optional 
equipment) assures utmost smoothness 
of feed, permits checking the feed at 
the point of breakthrough or at any 
other predetermined point. Three mod- 
els with stroke lengths permitting one 
and one-half, one, or one-third revolu- 
tions of the drill press shaft. 
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THE BETTER FASTENING METHOD 


COLD FORGED 


Savers of 
WEIGHT - SPACE 

, ASSEMBLY TIME 
CAP — SET — PIPE PLUG — STRIPPER BOLT — KEY | 


HOLD: RUM 


Your Holo-Krome Industrial 
Distribulor is ready to serve 
you from his warehouse stock fibre forged! 


INTERNAL 


WRENCHING 
HOLO KROME — SOCKET SCREW PRODUCTS 
THE BS SCREW C 


CORP. HARTFORD 10, CONN. 
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‘ Down Yonder in the Lag 


Press Production is Doing lbs Fart 


The bronzed farm hand with the hefty forearms is 
no longer the champion corn husker of the state 
of “Ioway.’’ The mechanical Corn Picker has 

taken top honors in that field. Modern machinery, DA N .— 
replacing manpower in America’s grain belt, ; ; 
accounts for a great part of the harvest. 

Top honors in the field of farm machinery pro- 

duction go to the punch press because the press ene pies 

is the fastest means of accurately duplicatin wedineies.¢,4 
is t y P 8 \ » MILWAUKEE 2 






















metal parts. 11) East Wisconsia 
Danly Die Sets, a part of good presswork every- | nr 
where, speed die making programs, prevent . CLEVELAND 14 
excessive tool wear and expensive regrinds, be- 1550 East 33rd Street 
» DAYTON 2 


cause of their known dependable accuracy. Ae nS 


e ROCHESTER 4 


DANLY MACHINE SPECIALTIES, INC. 18 Commercial Street 
2100 South 52nd Avenue + Chicago 50, Illinois SS = 


1 v 
« LONG ISLAND CITY 1 
4 


7-28 37th Street 
\. @ DUCOMMUN METALS & SUPPLY CO. 


4890 South Alameda, Los Angeles é 
oe 


DIE MAKERS’ SUPPLIES 


DANLY DIE SETS | 


Welded Steel 7 
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Rule O' Thumb~ 


may get you 





half a wheel 


Why wear down and out two or three 
wheels when one might do the job and do it 
better? Selecting wheels by guess adds up 
to too much money for too many wheels; 
too much cost because of sluggish stock 
removal, inaccuracies in finishing, and 
rejected work. 

These are facts and are good reasons why 
there are thousands upon thousands of 
combinations in grain, size, grade, structure 
and bond in the complete line of Simonds 
Abrasive Borolon (aluminum oxide) and 
Electrolon (silicon carbide) products. 
Whether you are working on soft plastics 
or the hardest metal, with the Simonds 
Abrasive Data Book you have the means of 
intelligently selecting the grinding products 
that will do your jobs better and cheaper. 
Borolon and Electrolon Stocks are now re- 
stored for prompt supply of your require- 
ments. You will find Simonds Abrasive 
Distributors ready to help you in your 
wheel selection and prompt to serve your 
needs, 





he oe ae | 
. *t@ i. ? 


a "| ABRASIVE Cc 2) 9 
SIMONDS ABRASIVE CO, Other offiliated companies: 





SEE atm 





SIMONDS ABRASIVE COMPANY «+ PHILADELPHIA 37 PA. «+ DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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Advantages of pF a 2 oe Prgttiics 


or 


oo ere Podbiition 


F you are working to tolerances of “quarter tenths” 
om a production basis, Swiss high precision machine 
tools ahd measuring instruments will give you the 

unusual advantages of highest accuracy, convenience of 
operation, ease of control and exceptional versatility — 
factors that spell mew proficiency and new economy 
om even the most exacting jobs. 


All these advantages of famed Swiss precision are obtain- 
able through the Cosa Corporation, headquarters for the 
following Swiss Machine Tools and Measuring Instru- 
ments: SIP Jig Borers, including the Hydroptic-B Jig 
Boring and Milling Machine, with its built-in optical 
measuring system ... SIP Profile Projectors, Dividing 
Machines and Measuring Instruments ... Studer Profile 
Grinders... Bechler Automatic Lathes and Screw Machines 
... Mikron Gear Hobbing Equipment... Safag Automatic 
Pinion and Wheel Cutting Machines ...Sallaz Burnishing 
Equipment ... Schaublin Turret and Finishing Bench 
Lathes .. . Lienhard Pantographs, 3-dimensional Copying 
and Milling Machine. 


Qur engineers are familiar with all the many possible 
applications of the advantages of these world-famous 
Swiss Machine Tools and Measuring Instruments. They 
will be glad to work with you im specifying and using 
them to your best advantage. 


High Precision A Noadguarters 


, 


COSA CORPORATION 


CHRYSLER BUILDING - NEW YORK 17, NEW YORK 
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AMAZING NEW MILLING EFFICIENCY!.... 
WITH SOLID CARBIDE 
INSERTED BLADE 


MILLING CUTTER 


Specify SUPER Solid Carbide Inserted Blade Milling 
Cutters for extra machining efficiency and low tool 
cost. You get the outstanding economy of virgin Tung- 
sten Carbide in these versatile cutters that machine 
any material. 


Rugged SUPER design assures long tool life. Blades 
absorb shocks, and clamp screws are threaded into 
the steel wedge—not the body, eliminating possibility 
of damage to the body 


Non-slip wedges permit easy adjustment of blades for 
wear. The mechanically-held blade has an unusually 
long grind life—it is rugged and resistant to cracking 
and chipping. Blades are of large size proven more 
economical in tests. 


Standard 6", 8”, 10” and 12” cutters can be delivered 
quickly. Check for applications of this SUPER Solid 
Carbide Inserted Blade Milling Cutter at once! See 
our local representative or contact us direct. 


Carbide Tipped Tools 


21650 Hoover Rd., Detroit 13, Mich. 5210 San Fernando Rd., Glendale 3, Cal. 
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SAVE TIME 4 WAYS WITH ONE TOOL 
a 


HEAVY DUTY 





THE HEINRICH 


HANDNIB 


FOR 
Ve OUTSIDE 


y INSIDE WIBBLING 





WIBBLING 


ING 
RING DRILL roD CUTT 
SHEA 


®@ The Heinrich “Handnib” enables tool makers to speed up cutting of templates, 
trial blanks, experimental pieces, etc., into any irregular shape. Saves hours of 
slow, hand work. Double crank construction makes the Heavy Duty Model 4 
“Handnib” the easiest hand-operated nibbling-shearing tool on the market. 
The frame is cast steel, and all wearing parts are hardened and ground for life- 
time service. Nibbles inside and outside and shears flat stock up to 3/16”. Cuts 
round stock up to 3/8”. Inside nibbling depth of cut, 4” from any edge. May 
be clamped in a bench vise or mounted on a bench. Write for descriptive folder 
with full information on this and other Heinrich “Handnib” models. 


* * * FOUR OTHER HEINRICH TIME SAVERS xk x x 





Model 1 « For Shearing Model 2 « For Outside Model3 « Same as Model 5 « An_ inside 
only. Capacity up to Ya” Nibbling and Shearing Model 4, but capacity and outside _nibbler, 
flat stock. of flat stock up to Ye”. up to Ve” flat stock. shear, rod cutter, punch. 











NATIONAL MACHINE TOOL COMPANY 
MANUFACTURERS OF “GRIP-MASTER,” THE WORLD'S FASTEST VISE ; 1 


DEPARTMENT 186-M * RACINE, WISCONSIN 
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HOW TO PREDETERMINE THE RESULTS OF TOOL- 
ING YOUR JOB ON A GORTON PANTOGRAPH 


Send detail prints or a work sample to Gorton Engi- 
neering Service at the address below. Tooling informa- 
tion and production estimates will be furnished prompt- 
ly—no charge or obligation. You can then predetermine 
the possible improvement over your present methods. 


GEORGE 





1946 


VY MACHINE CO. WRpeeeer 


it} 


WMachining Time Reduced from 
1§ Hours to3 Hours per Wold 
ACCURACIES HELD TO .0005” 


Here's an example of the type of 
performance you'll get on a Gorton 
3-Dimensional Pantograph Engraving 
Machine. This large manufacturer 
experienced difficulty in the produc- 
tion of these injection molds. Time 
required was 15 hours per mold. 
Accuracies were hard to maintain. Machine 
down-time was excessive. Man hours were wasted. 
In an effort to remedy these, the job was tooled-up 
on a Gorton 3-Dimensional Engraving Machine. First 
an enlarged master template was cut. Then, using this 
as a pattern, the desired molds were turned out at the 
correct size at the rate of one every 3 hours. The other 
disturbing factors were also remedied. Dimensions were 
held to .0005” due to Gorton pantographic reduction 
method. Down-time was drastically reduced. Man hours 


were conserved 


QUALITY WORK ON A PRODUCTION BASIS 


Gorton Pantograph Machines are noted for the con- 
sistency with which they turn out quality work on a 
production basis. They are available in both 2 and 
3-dimensional models to handle many types of repro- 


duction assignments. They can be used with high 


efficiency on any machinable material and their opera- 


tion is extremely simple. 


FREE ADDITIONAL 

INFORMATION 
Get the deuils on 
Gorton Pantg- 


orton . machines 
by sending today 
for your copy 

Bulletin No. 1655. 



























































When The Tool 


One R and L Combination Turning Tool, the only 
combination right hand and left hand tool on the 


Is an R and L 
Combination 


Turning Tool 


market, actually does the work of 14tools, 


You can use an R and L for all these right hand ’ 
or left hand applications: 


Roller Box Tool 

Centering and Facing Tool 
Knee Tool 

Pointing Tool 

Back Rest 

Floating Drill Holder 
Balanced Turning Tool 


The change from right to left or vice versa takes 


only 


ten seconds. 






and Canada 








Patented in U. S. A. 








"A CHECK THESE OUTSTANDING FEATURES 


@ Made of extra tough, heat treated alloy steel; 
unconditionally guaranteed not to bend or give way. 


@ Essential parts ground to extreme accuracy affording 
perfect alignment at any point of adjustment. 


Back Rests, or burnishers, have almost diamond 
hard surfaces eliminating metal pick-up and maring 
of work surface. 


@ Interchangeable Roller Back Rests furnished if desired. 


@ Precise adjustment on both cutting tool and pressure 
urnishers. 


@ Tool bits wear longer because they are ground only 
on top side, or end. 


@ Less cross-slide clearance required, saves time and 


often permits working with cross-slide tools while 
turning or drilling. 


@ On turnings, the R and L Combination Tool pro- 
duces highly polished surfaces, true to size, and straight. 


@ Usable either for roughing or finishing; extra heavy 
cuts possible because thrust is always in direct line 
with Back Rest. 


1 ttudinal dBcssh 





& t permits turning of two 
diameters to any length within tool capacity. 


All these and many other features are shown by photo- 
graphs and drawings in descriptive booklet mailed 
without cost or obligati The booklet illustrates the 
tool set-up for various operations, and indicates speed 
and simplicity of its adaptation to various jobs. Prices 
and full specifications of many available sizes are 
included. Write for your copy today. 














R and l TOOLS 1825 Bristol St., Philadelphia 40, Pa. 


RB 
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ARS LO WREAEE sh ssa lai teretaice: 


Makes Dies and Molds of all 
Types and Sizes 


A small part? Say a little electrical contact 
spring? The Keller Machine will make both the 
punch and die to mass produce it, from a model 
made from wood, plaster or other easily work- 
able pattern material, or from one of the parts 
themselves. 

A big part? Say a section of an automobile 
body? The sensitive electrically-controlled 
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tracer will feel out the most intricate design in 
the model and duplicate it in a die, a. mold or 
even a pilot model milled from steel, Duralumin 
or similar metal. 

Yes, and the Keller Machine will produce 
dies and molds between those two extremes. . . 
any two- or three-dimensional shape up to 
214x 6x 12 feet. 

Reduce tooling costs. Cut experimental costs. 
Use the Keller process of tracer-controlled mill- 
ing. ‘There are several machines to cover the 
range of your requirements. Write today for 
full information. 





-.. FOR FAST, 
DEPENDABLE 
PRODUCTION 
DRILLING AND 
MORE HOLES 
PER GRIND 


ea 





<joiate eed 


CLEVELAND v 
DISTRIBUTORS EVER YWHERE 
ARE READY TO SERVE YOU 
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¢ TOOL OF 
1001 USES 





Reg. U.S. Pot. OF 


"iGHT WEIGHT CHAM? 


It’s quick, it’s deft, it’s conven- 
iently small, yet the Handee Tool packs a ter- 
rific wallop! 


Handee is the original, single hand controlled, 
electrically driven tool—and it’s the finest to- 
day. It can be used at the bench or carried 
right to the job. It reaches hard-to-get-at 
places on machinery, touches up perishable 
tools, grinds dies, chip breakers on 
broaches, removes burrs, etc. Runs 
at a cool 25,000 r.p.m. AC or DC. 
Wt. 12 oz. 


Combined with its accessories and 
exclusive attachments, the Handee 
Tool performs more operations 
with greater accuracy than any 
other portable electric tool at any 
price. 


PRECISION ATTACHMENTS. Fit 
Handee only. Offhand carving, routing, 
shaping is exact as to depth of cut, ac- 
curacy of line. Indispensable to pattern 
shop. Set of 6, postpaid, $7.95 


HANDEE KIT — Strong, compact steel car- 
rying case holds the Handee Tool and a 
complete assortment of accessories. Post- 
paid, $27.50. Handee with 7 accessories 
only, $20.50 





CHICAGO ACCESSORIES 
FIT ANY POWER TOOL 
The Most Complete Line Available. 
Over 500—All Finest Quality. The 
Right One for Every Job! 








WRITE FOR 64-PAGE CATALOG 
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3 announcements in 1 i 
The New TRB-S56 


© SHELDON 


Precision Lathe 


NEW...an 11” lathe with “Zero Precision’’ Tapered Roller Spindle 
Bearings. 





NEW ...a moderate priced lathe with precision unsurpassed in any 
price class. 


NEW ... the well known “S56” now combining 1114” swing, 1” collet 
capacity and zero precision tapered roller bearings. 


SPECIFICATIONS 

Headstock Bearings—Tapered Roller Bearings, Zero Precision 

Collet Capacity—1 inch (round) 

Hole Through Spindle—1% inch 

Swing—11'%4 inches 

Bed Length—56 inches 

Distance Between Centers—35 inches 

Spindle Drive—Double V-Belt 

Spindle Speeds—8 speeds 

Full Quick Change Gears—48 right and left changes, 2 to 224 
threads per inch 

Full — “a Walled Apron—Worm driven longitudinal and cross 
eedas. 

Dovetail Taper Gibs—Compound Rest and Cross Slide have 
screw adjusted tapered gibs to take up wear. 

Underneath Motor Drive—4-Speed, V-Belt fully enclosed in 
bench pedestal. 

Steel Bench—Heavy Top, Braced Welded steel construction, 
5 drawers. 





Write for the TRB-S56 circular 


SHELDON MACHINE CO., INC. 


4236 N. Knox Ave. 
Chicago 41, U.S.A. 
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MATCHED FOR THE J 


Lubrigahd” Safety Device Increases the Precision Life 


GENERAL ENGINEERING & MFG. CO., St. Louis 4, Mo. 


* 


anufacturers 
of 
PRECISION 
MACHINERY 
ince 1917 y/ 






























Aren’t These 
The Factors You Also Want in 


UESTIONNAIRED recently by a leading 
technical publication as tothe future of contract 
tool and die shops, a list of customers conceded 
continuing prosperity to the well organized shops 


(A) The management must be capable of counseling 
the customers in the selection of correct methods, 
processes and equipment and must have a complete 
corps of technically trained, experienced craftsmen 
capable of designing, engineering and building the 
needed tools, dies, jigs, fixtures, special machinery, 
etc. ... 


(B) The tool contractor must have a complete array of 
advanced machinery in various types and sizes in- 
cluding expensive specialized machines not regularly 
required in a large majority of shops but absolutely 
essential to the production of modern, efficient tooling 
equipment... . 


‘C) Inspection facilities must be thor- 
ough and complete both as to equip- 
ment and specially trained personnel; 
and the policy must be such as to make 
mandatory its exacting and consistent 
ae 


(D)The contractor should be financially 
responsible and highly ethical in busi- 
ness principles to earn and retain the 
confidence of the customer... . i 


" * * 1 


Ask a Representative to Call 
Write for Illustrated Bulletin 













































Tooling Service? 


but named among numerous 
“musts” for success the following 
factors. How do they check with 
your thinking? 


McKINNEY retains one of the industry's 
largest groups of creative tool specialists and 
tool building technicians and enjoys a con- 
tinuing large volume of business that mini- 
mizes employee turnover. 


Always available are these essential workers 
so hard to obtain and retain today. 


McKINNEY’'s inventory of tools, machinery 
and inspection equipment is unusually com- 
plete. Few tool shops can equal it and only 
rarely do even the large plants have com- 
parable equipment. 


McKINNEY maintains a policy of inspection 
at each stage of progress, not only to assure 
the required accuracy and efficiency in the 
finished tools but also to avoid delays and ex- 
pense through possible errors. 


McKINNEY’s policy is to keep constantly in 
mind the end performance of tooling equip- 
ment, to see that those tools give the desired 
results on the job and to make available to 
customers prompt and efficient 
maintenance and repair service. 


Financially, McKinney 
rates among the highest. 





Boring Mills 


KINNEY DESIGNERS=““BUILDERS 
Fé RECISION TOOLING 


D ag 
L eM LAN Since 192 
| Joo cuEvE 1673 rn —_ 


7 oe digs Fixtures Special Mac 

















Concave, convex or flat surfaces on machinery, dies, patterns, tools, castings, 
steel forgings, pottery, metal sheets, plastics, bakelite, rubber and stone can be 
finished faster, easier, cheaper with this high speed Mall Countershaft Grinder. 
In addition, it gets to hard-to-reach places on machines or other industrial 
equipment. A big time, labor and material saver for bench work or when 
rolled to the product. Full ball bearing mounted spindles make for vibration- 
free, cool operation. 


Mall High Speed Countershaft GRINDERS are available in % H.P.—speed 
range from 1650 to 7400 r.p.m.—also Mall Rotary Hand Cut and Mill Cut Files 
in coarse, medium or fine grades, in a wide variety of shapes. 


Ask your supplier or write for literature. 


FLEXIBLE SHAFT DIVISION 


Mall Tool Company - 7724 South Chicago Ave. - Chicago 19, Ill. 
25 Years of *“‘Better Tools For Better Work’’ 
20 TOOL & DIE JOURNAL 


Tre Electrical Industry is 
another big user of Putnam 
end mills. More than 800 
standard sizes and types of 
Putnam end mills—the 
country's largest and most 
complete selection—are im- 
mediately available at all 
times from full distributor 
and factory stocks. 


an oe ee ee se 


2985 CHARLEVOIX AVENUE DETROIT 7, MICHIGAN 
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ANC WHAT) 


The new CINCINNATI No. 2 Ml 
Millers are available in Plain, 
Universal and Vertical styles. 
Complete engineering specifica- 
tions are contained in catalog 
M-1429-1, 


Changing speeds and feeds on 
the new CINCINNATI No. 2 Ml 
Milling Machine is easy and 
quick—a half turn of the crank on 
either dial is all that's necessary. 


Direct 
reading 
Feed Dial 
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HE new cINciInNnaT! No. 2 MI Milling Machine has sixteen spindle speeds 
—25 to 1500 rpm. (60 to 1 ratio) —offering top efficiency in milling 
operations on parts made of various grades of steel, cast iron, aluminum 
and bronze, using cutters ranging from face mills to small end mills... 
for high speed carbide milling as well as operations employing conven- 
tional high speed steel cutters. Selection of the next increment of speed 
is easily and quickly made by a half turn of a single crank on the speed 
dial. Then there are sixteen feeds, 4” to 30” per minute (120 to 1 ratio). 
Here, too, the proper feed is quickly selected from operctor’s normal work- 
ing position... >y To g a single crank at center of foed dial. And there 
e g built into the new CINCINNATI No. 2 MI Miller— 
ortant to shops requiring the vorsatili!y 
NS Mafor producing small- to medium-sized 
wr benefits may be obtained by writing 










=a “© Direct reading Speed Dial 





THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO, U. S. A. 


. MILLING MACHINES © BROACHING MACHINES © CUTTER SHARPENING MACHINES 
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theJIGMIL has proven to 


be a totally new approach to the problems 
of economical precision BORING and milling 
of tool and production work 





THE fastest producing and most 
accurate machine in the field. 

Many users are reporting consistent expe- 
rience of two to three times the output and 
higher quality work. 

Automatic positioning of spindle from one 
location to another in response to measuring 
rods and push buttons to within less than .0001 
(one ten-thousandth part of an inch). 

Feather touch, pressure controlled slide 
locks that positively control locking uniformity, 
so essential to high precision work. 

Unique operation and controls that make 
possible high precision work with relatively 
little skill. 


JIGMIL—The world's 
finest BORING and mill- 
ing machine is mode in 






* No. 1—Illustration showing convenience of jig plate boring. No. 2—Eight holes precision bored. 
Holes spaced within .0001 with total dependence of all spacing on automatic positioning means. 


DeVLIEG MACHINE COMPANY (SLaAaI=t 
JIGMIL 


450 FAIR AVE. (oetroiey mice: 































Keller Equipped 


= <—- SSS a 


Star Is Now 


SSS 


for quick, accurate, automatic contour and profile milling of 
blanking, trimming and piercing dies and punches; extrusion 
dies; forging and die casting dies; plastics molds: gages; cams 


and templates. 


This Keller machine, the largest in a contract tool and die 
shop in this area, will produce your tooling requirements from 
models or machine the most intricate shapes and forms. 


Write us today and include blueprints for quotations and 


delivery schedule. 


ustom Tool and Die Makers 


DESIGNERS AND MANUFACTURERS 
OF DIES - JIGS - FIXTURES + GAGES 
SPECIAL MACHINERY 


Phone GArfield 2060 
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Founded in 1902 





STAR 


MACHINE & TOOL COMPANY 


9320 Woodland Ave °* Cleveland 4, Ohio 


— 











Increase shop efficiency and you increase production capacity. 
Work moves smoothly, swiftly, surely, and in greater volume, through 
the efficient shop. Modern, efficient, precision machine tools are one 
of the first essentials for maximum efficiency. 

Famous for versatility, South Bend Precision Lathes bring peak effi- 
ciency to shops where frequent changes of set-up are called for and 
a variety of materials are used. And their modern design, with con- 
venient controls and full quick change gear equipment, means less 
fatigue and less ‘‘machine scrap” due to such causes. 

If your shop problem is to increase efficiency, it will pay to consider 
the installation of South Bend Precision Lathes when new equipment 
is added, or present equipment is replaced. 


LATHE BUILDERS SINCE 


Increase Shop Capacity and Efficiency 





Sand For Catalog 
Catalog 100-D shows in color all 
sizes and models of South Bend 
Tootroom, Turret, and Engine 
Lathes. Made in 9”, 10”, 13”, 
14-1/2”, and 16” swings. Acces- 
Sories and attachments shown, 


iat) 







1906 


BEND LATHE WORKS 


ADISON STREET + SOUTH BEND 22, INDIANA 
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OUT END MILLS 


Excessive speeds should be avoided in 
operating end mills because this quickly 
destroys the cutting edges. For deep cuts 
or comparatively soft materials, two-flute 
end mills should be used. For hard 
materials, shallow cuts, or work re- 
quiring a very exacting finish, finer 
tooth end mills are better suited. 
For all types of end mills, 
you are assured of more 
accurate work at mini- 

4 Ss, mum cost when you 
specify NATIONAL 
tools — the Na- 











tional choice. 


‘NATIONAL ~ 


TWIST DRILL AND TOOL COMPANY 


ROCHESTER, MICH., U.S.A. 
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RUBBER 
CUSHIONED 
COUNTERSHAFT 





Quick Change 
Gear Turret Lathe 


SPECIFICATIONS COMMON TO ALL 
LOGAN LATHES . . . swing over bed, 1012” 

. bed length, 43%,” . . . size of hole 
through spindle, 25/32” . . . spindle nose 
diameter and threads per inch, 112”-8... 
12 spindle speeds, 30 to 1450 rpm... 
motor, 2 hp, 1750 rpm . . . ball bearing 
spindle mounting . . . drum type reversing 
motor switch and cord . . . precision ground 
ways, 2 V-ways and 2 flat ways. 


LOGAN ENGINEERING CO. cHicaco 30, ILLINOIS 
















WHERE FIVE RUBBER 
CUSHIONS ASSURE 
SMOOTH OPERATION 
IN LOGAN LATHES 


TWO RUBBER CUSHIONED 
BEARINGS, one at each end of 
the two hinge points connecting 
countershaft and headstock. 


ONE RUBBER CUSHION be- 
tween motor mounting base and 
pedestal, 


TWO RUBBER BUTTONS cushion 
the cone pulley guard. 






ABSORBS VIBRATION, GIVES LOGAN 
LATHES MAXIMUM SMOOTHNESS AND 
ACCURACY IN OPERATION 


Rubber cushioning of the countershaft is one of the 
unique design features which help make Logan Lathes 
outstanding in smooth, accurate operation. At no point 
on the Logan Lathe is there a direct metal-to-metal 
contact between countershaft and headstock. At all 
three of the countershaft's main support points, the 
pedestal rod and the two hinge pins, rubber cushions 
effectively absorb motor vibration. The result is a 
maximum of smoothness in operation that is conducive 
to fine precision work. For details on all the Logan 
advanced design features, see your nearby Logan 


Lathe dealer, or write direct for Logan Lathe catalog. 
K-2 
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@ The realization of this fact has appar- 
ently been quite a shock to a lot of sales- 
men and manufacturers who have been 
riding through the “tunnel of love” 
these past few years...totally oblivious 
to the idea that it couldn’t last forever. 
This “writing on the wall” has been 
clearly visible for many months now, 
but apparently, many people can’t read, 
or if they can, refuse to believe what 
they see. 

For our part, we welcome the change. 
We’re glad we have to SELL our pro- 
ducts... not just make them, crate them 
and set them on the loading docks. We 
welcome the return of the good old 
100% American competitive method of 
getting business. If you don’t believe it 
has returned, then watch out, because it 
will have, before you can throw your hat 
out of the window. 


"“K.R.WILSON 


COME IN WHEN YOU'RE 
IN BUFFALO 


/ / A , 
the (“4Ly 04 Gooa Yeighbors 


We would like to show you around... 
help in any way we can to make your 
visit pleasant. Our offices are right down- 
town. If it’s hotel reservations, wire us, 


we'll get you in somewhere. 


just as soon as American ostriches... 
both labor and management... get their 
heads up out of the sand and go to 
WORK, just that soon will we all GO 
PLACES. Then, and only then, will 
America be able to produce the internal 
peace and prosperity she is capable of 
delivering. 





K.R.WILSON 
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Midwest Specialty—Examples of 
High Precision Die Grinding and 
Remarkable Range in Jig Boring 


f 


Photographs courtesy Moore Special Tool Co. 















A Specialty 
JIG GRINDING AND JIG BORING 





A specialty in a specialists’ shop— illustrated by the examples of high 
Midwest’s jig grinding and jig boring precision work accomplished at Mid- 
department is completely equipped to west. 
handle the most exacting tooling Precise tooling, fair price quotations 
problems. Skilled craftsmen and and dependable delivery combine to 

f modern precision machinery guaran- produce your jig boring and jig grind- 
tee satisfaction to those accustomed ing requirements as you would have 
to excellence. them in your own plant. 

The exceptional accuracy demanded Write Midwest Tool & Engineering 
in the design and manufacture of dies, Co. today for further information on 
jigs and fixtures is an old story to their specialized manufacture of dies, 
Midwest Tool & Engineering Co. Our jigs and fixtures. A prompt quota- 
long experience and the best in jig tion will be made where blueprints 
boring and jig grinding equipment is are included. 






TOO IALISTS Midwe st 
TOOL AND ENGINEERING COMPANY 


612-620: Park Avenue + Indianapolis. Indiana 

















DRILL SIZE PIN GAGES 


Polished Radius Top 








TOLERANCE +.0001 —.0000 


$] 00 Ny size 


EACH Overall Length 1!/.” 
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LOWER HALF TAPERED 
for easy insertion 


Oil Hardened Tool Steel 


Class Z Accuracy Flat Ground Bottom 


LETTER SET—52 gages 
in 26 pairs from A to Z, 
$45 set. 


FRACTION SET—60 
gages in 30 pairs in 
steps of 1/64” from 
3/64” to 1/2”, $50 set. 


NUMBER SET — 120 
gages in 60 pairs from 
1 to 60, $90 set. 

All sets include stands 
... Prices F.O.B. Bridge- 
port, Conn. 





Sets in pairs of gages for checking any number of similar holes. 
Stands have 3 plates and cover so that gages stand upright. Drill 
size is plainly stamped in front of each gage hole, together with 
decimal equivalent to the ten thousandth of an inch. 


IMMEDIATE DELIVERY — 116 SIZES 


Check or M.O. should include .08c postage for quantities less 
than Set. Sets shipped Express Collect. No C.O.D.’s. 


eS Aa A COMPANY 


~ mee ee RT 















The “Know How” experience gained over 
this lung period is built into every REID 
PRECISION SURFACE GRINDER. 


\BECAUSE OF 


DEPENDABLE ACCURACY, 
ECONOMICAL PRODUCTION, 
CONTROLS AT YOUR FINGERTIPS, 


LEADING SHOP MEN EVERYWHERE SAY, 
‘‘for Close Tolerance, use a Reid!”’ 


Illustrated is the REID Model 2-B 
All-Electric Power-Feed. 


The Reid Model 2-C Hand-Feed also 
is an exceptional machine for tool, 
gage, die and certain production 
grinding. 


MACHINES EQUIPPED FOR WET 
GRINDING IF NECESSARY. 


EXCELLENT DELIVERIES 


Distributors conveniently located in 
all sections 


WRITE DEPT. F 
For Illustrated Bulletin and Prices. 


REID BROTHERS COMPANY 


BEVERLY MASSACHUSETTS 


TOOL & DIE JOURNAL 





ash, KOUAEE 


ANGLE INSPECTION + LABORATORY ACCURACY 











@ Fast reliable angle inspection 
with accuracy beyond the range of 
traditional shop methods are among 
the outstanding advantages of the 
Webber Angle Gage Blocks. Angle 
Gage Blocks offer an improvement 


over the sine bar and protractor. 


Application of Webber Angle Gage Blocks 


No computation other than simple for setting angle on revolving magnetic 
+8 ‘i - chuck. Assemble proper combination of 

addition and subtraction of angle hlocks that add up 10 desired angle; mount 
‘ . with parallel and indicate across wp of 

readings are necessary. An average assembly for accuracy 


mechanic can apply the blocks with 

utter reliability as to results, as the proof is contained within the blocks them- 
selves. Unlike instrument gages no elaborate set up or check reading is necessary 
as the same results are yielded day after day. 

Webber Angle Gage Blocks can be used as master blocks or for routine inspec- 
tion of fixtures, tools, indexing devices and dividing heads. Steps up speed and 


accuracy in tooling and production. Ask for bulletin that outlines shop practice. 


Webber Gage Co. @ 12903 Triskett Rd. © Cleveland 11, Ohio 


—=_— 
sansananae™ ‘i 


| WEBBER MAKES PRECISION 4 
GAGE BLOCKS EXCLUSIVELY 


* Gage Block Sets in Stens of 00005” 
* Individual Special Size Blocks. 
* Heavy Duty Gage Blocks. 


%* Angle Gage Blocks in Steps of one second. “| Pp i E ¢C i Ss I ° os 
%* Carblox (Carbide) Wear Gages. i =» G ,.Xc4 E B Ke) Cc 4 5 
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GRADE 
A SOFT 
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C-GRADE 


There’s more to grinding 


The A, B, C’s which appear 
as identification ona grind- 
ing wheel help simplify 
proper grade selection. By 
: clearly showing relative 
hardness, they make your choice quicker, 
easier...aid in assuring the right grade 
for the job. That’s one reason wheels 
by CARBORUNDUM are plainly 
marked. But, there’s more to it than 
the old chestnut, ‘‘the softer the metal, 
the harder the wheel.” It’s not that easy. 





You realize, for instance, that wheel 


speed itself affects grinding action. The 
same grade reacts differently at various 
speeds. The condition of the machine 
and the amount of vibration can make 
a difference. Desired finish...required 
tolerance must be considered. Coolant 
conditions vary. The actual type of op- 
eration—snagging, surfacing, internal 
grinding or whatever it is—influences 
practical selection. 

Yes—there are many important factors 
to check before you can be sure of the 
right grade designation for the job. 


A good rule for good grinding... CALL 
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H-GRADE 


That’s why we suggest consulting your 
CARBORUNDUM salesman or our 
distributor's representative. These men 
work throughout the year on a wide 
variety of grinding problems. They are 
familiar with grinding in production... 
in tool rooms...wherever it is used. 
They have practical knowledge and ex- 
perience to help you pick exactly the 
wheel you need for the job. 

Assisting these representatives in the 
field are our Abrasive Engineers. Spe- 
cialized experts, they are equipped to 


R-GRADE 


grades than the A, B, C's 


analyze uncommon problems...recom- 
mend sound solutions. And, here in our 
modern laboratories are scientists and 
technicians who are working on the 
application of abrasive developments to 
changing grinding practices. 

This three way route to better grinding 
is easy to use. No obligations are in- 
curred. Merely talk “grinding” with a 
CARBORUNDUM representative. Hell 
be glad to assist you. The Carborundum 
Company, Niagara Falls, N. Y. 


In CARBORUNDUM 


TRADE 





MARK 





ABRASIVE WHEELS 


Silicon Carbide 
Aluminum Oxide 
Diamond 


COATED AND 
BONDED ABRASIVES 


ABRASIVE GRAINS 
AND COMPOUNDS 


Paper and Cloth for: 
Combinations 


Sheets, Rolls, Discs 
Cylinder Hones 
Sticks, Stones & Rubs 
Specialties 


Polishing 
Lapping 
Pressure Blasting 
Finishing 


"Carborundum” is a registered trademark which indicates manufacture by The Carborundum Company 
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PRECISION 
CENTERED 


EYE 














with 


DI-ACRO 
BENDERS 


DI-ACRO precision bending is ac- 
curate to .001” for duplicated 
parts. DI-ACRO Benders bend 
angle, channel, rod, tubing, wire, 
moulding, strip stock, etc. Ma- 
chines are easily adjustable for 
simple, compound and reverse 
bends of varying radii. 


Send for Catalog 


“DIE-LESS” 
DUPLICATING 
showing many kinds of 
“DIE-LESS DUPLICAT- 
ING” produced with DI- 
ACRO Benders, Brakes 

and Shears. 














*pye-Less” 
DUPLICATING 


ACRO System 
maou" pLIcat! wo 
# 0 





_— 
PRECISION MACHINES 2 


* ; 
Less Sy 









A Centered EYE 
in 1 Operation 


The DI-ACRO Bender makes per- 
fectly centered eyes from rod or strip 
stock at a high rate of production. 
Both eye and centering bend are 
formed with one operation. Any 
size eye may be formed within ca- 
pacity of bender and ductile limits 
of material. 


BENDER No. 1 


Forming radius 2” 
app. Capacity 7/32” 
round cold rolled 
steel bar or equiva- 
lent. All DI-ACRO 
Kenders have two- 
way action, right or 
left hand mounting 
and reversible form- 
ing nose. 











BENDER No. 2 


Forming radius 6” 
app. apacity %” 
round cold _ rolled 
steel bar, formed 
cold to 1” radius. 
DI-ACRO Benders 
form bus bar and 
other strip stock 
both flat and edge- 
wise. 


BENDER 
No. 3 


Forming radius 
ity 4" 

ac 
et cold 
rolled steel 
bar, formed 
cold to 1” ra- 
dius. Bender 
No. 8 is espe- 
cially designed 
for Rae - > 
marine an 
DI-ACRO IS PRONOUNCED 


“DIE-ACK-RO” 


other large ra- 
dius bending. 





315 Eighth Ave. 
Lake City, Minn. 
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CLAR PING 
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eC the Pre Assembly 


provide automatic comp ir thickness 


jee 


variatic i. in. pe being clamped 


Wt 





There may be variations up to % inch in the thickness of work 
being held—castings, forgings, wood and plastic parts. With 
a Pressure-Matic Assembly welded to the working bar of your 
De-Sta-Co Clamp, compensation for each variation becomes 
automatic. A heavy compression die spring allows the spindle 
to adjust itself to the thickness of material, always maintaining 
positive holding pressure. Available in two types, for installa- 
tion on De-Sta-Co medium and heavy duty Clamps. 

SEND FOR the new De-Sta-Co Catalog No. 45. Fully 


describes the Pressure-Matic Assembly, also com- 
plete line of time-saving Clamps. 


DETRON STAMPING CO. 


= 344 Midland Ave ~ Detroit's. Mich.2 








CHECK 


with 


BUNELL 


It’s an organization of men and machines to 
serve industry in the designing and building 
of special machines, tools, metal stamping 
dies, jigs and fixtures. 

Also, it’s an organization that offers an eco- 
nomical engineering check-up service made by 
technical men to review equipment and pro- 
cesses in the individual plants of customers— 


a man-Friday service of simplification and help. 


It’s an organization geared, also, to precision 
& a 
production of contract manufacture of parts 


and assemblies. 


The BUNELL Machine & Tool Company 


1601 East 23rd Street 
CLEVELAND 14, OHIO 
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GENESEE 
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ApsustaBLEe HOLLOW MILLS 


There is a Genesee for every hollow milling job. 
Available in 16 styles. Standard sizes from 0 to 
2”, with straight or Morse taper shanks carried in 


jd 


Other Genesee tools 
that will increase pro- 


duction. 
« 


Inserted Blade 
FACING AND 
COUNTERBORING 
TOOLS 


iz 
SPECIAL PRODUCTION 
TOOLS 
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stock... 


e Each size tool has Vs range. 


e Blades quickly ground in a 
simple fixture. 


e All tools manufactured of 
heat-treated alloy steel. 


e Adjusting threads are ground 


from the solid and adjusting 
rings are lapped for extreme 
accuracy. 


e Furnished with high speed 
steel, cast-alloy, or Tungsten 
Carbide tipped blades. 


Let our Engineering Department solve your Production Tool problems. 











Mula) 


Est 


Write for 
catalog 45~J 


1908 


R x. 
OcCHeEster 4, 


ADJUSTABLE HOLLOW MILLS © FACING AND 
COUNTERBORING TOOLS © SPECIAL PRODUCTION TOOLS 
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‘Use this for 
GENERAL BORING and for 
BORING THROUGH HOLES 


Boring diameters from 3/32” up 
Known as STYLE A 


Use this for 
BORING BLIND HOLES and 
BOTTOMING AND FACING 


Boring diameters from 3/16” up 
Known as STYLE B 


Use this for 
INTERNAL THREADING 


Thread diameters from 1/4” up 
Known as STYLE C 


Because the design of all Bokum Boring and Threading Tools provides 
a helical relief that assures constant clearance angles throughout entire 
life of tool—reducing the necessity for resharpening to only one face and 
thus reducing down time—these tools are regarded as ‘‘tops’’ in all shops 
where high production is sought. Finish Japped cutting surfaces produce 
better bores with faster feeds. 

Send for folder describing new holder with quick, simple vertical 
adjustment. 


Send for catalog showing all these efficient tools—ask for 
E-1139 for super high-speed tools and E-398 for carbide 
tipped tools. 


BOKUM TOOL CO. 


14775 WILDEMERE AVE. + DETROIT 21, MICH. 


SINGLE POINT BORING TOOLS—INTERNAL THREADING, BOTTOMING AND FACING TOOLS—CARBIDE TIPPED TOOLS 
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MODEL GTP 


& 


MODEL OFE 


1946 





ELECTRIC FURNACES 


With the new TEMCO stepless control you 
can select and hold any desired temperature. 


Model GTP— interior 4” x 334” x 334”. May 
be operated continuously up to 1500° F. and 
intermittently to 1850° F. Embedded heating 
element. Power consumption 1.2 kw. Cast 
aluminum body. Weight 15 pounds. 
| | ae Price $57.50 
Also available for 230V and D.C. 


Model CEA—interior 434” x 414” x 6”. 
Maximum continuous temperature 2000° F. 
Element is embedded for its protection and 
surrounds muffle chamber for uniform heat- 
ing. Power consumption 1.5 kw. maximum. 
Insulated aluminum body. Weight 31 pounds. 
Bri vereacsivachiaseviontstans Price $80.00 
Also available for 230V and D.C. 


Model OFE—interior 6” x 5” x 10”. Maxi- 
mum temperature 1600° F. continuous, 
1900° F. intermittent. Synchronous motor 
driven control. Heating element covers four 
sides of chamber. Steel frame with 41” in- 
sulation. Maximum power consumption 2.2 
kw. Weight 130 pounds. 

For 115 or 230V AxX.......: sePrice $194.00 


TEMCO furnaces have low initial 
cost and are economical to operate 
as nearly all the power is consumed 
within the heating chamber. They 
are fast heating and ideal for gen- 
eral laboratory uses, heat-treating 
and small unit production 


See your supply house or write for litera- 
ture giving detailed specifications 


474 WEST LOCUST ST., DUBUQUE, IOWA 


MANUFACTURING COMPANY 
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CENTER TIPS 





With co_monoy center tips You Can 


Get more than five times as many pieces per grind as with hardened tool 
steel centers .. . 


/ Salvage your worn centers... 
/ Cut new center costs by tipping cold rolled steel blanks . . . 


Tipping Centers with COLMONOY 
is Economical and Fast 


A Colmonoy tip for a No. 4 Morse, for 
instance, costs only 98c. 


a 


It can be applied in 10 minutes. Only 
A 4 oz. of silver solder is needed. 

N We will furnish you the tips—or apply 
them for you. Write for Bulletin CT-1, 
giving full information as to sizes and 
prices. 





WRITE 
FOR CATALOG 76 


Covers the complete line of 
Colmonoy Hard Facing Al- 
loys, and illustrates typical 
applications. 








WALL COLMONOY CORPORATION 


7™ FLOOR FISHER BLDG., DETROIT 2, MICH. 
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Forming 
Pelletin 


Shearing 


Marking Sh 
assembling. MULTIPRESS 


N ScorEs of jobs like these—and many others— 
MULTIPRESS users continue to report higher production, 
increased efficiency and better results. 






<> MULTIPRESS with HydrOlLic 
Indexing Table 


4 MULTIPRESS with 
Pelleting Attachment 


The reason: remarkable operating flexibility has been 
built into the highly compact, fully self-contained basic 
Mu tiprREss—and its flexibility has been further multi- 
plied by an unusually wide range of standard MuLtt- 
PRESS controls, toolings and accessories. 

In addition, Denison research engineers work con- 
stantly to find better ways to apply MuLtTIPREss ad- 
vantages to specific operations of every kind. 

MULTIPREsS offers a choice of 4, 6, or 8-ton units... 
yl seven different models . . . manual or automatic con- 
(also6&8 ~~ trols . . . accessory benches, work-table extensions, side 
ton capacities) : ° ° 

shelves and bolster plates . . . attachments for indexing, 
pelleting, foil marking, etc. .. . toolings for almost 
any need. Write for full details. The Denison 
Engineering Company, 1197 Dublin Road, Co- 
lumbus 16, Ohio. 


DENISON 


EQUIPMENT 4 APPLIED 
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No. 9 HG 
Ve HP — 15,500 RPM 
V4" capacity chuck 


Spark-Testing Steel Cleaning Welded fahite 


1/10 HP — 22,000 RPM 
Ye" capacity chuck 


Touching-Upa Forging Die De-Burring Gear Teeth 


No. 8 HG 
1/20 HP — 18,000 RPM 
Ve" capacity chuck 


Automatic De-Burring Unit Finishing Plastic Mold 


YOU can do an endless 
variety of jobs win . 


sturdy, serviceable Dumore Handgrinder 
Its rugged durability guarantees efficient, trouble-free service 


When you have a job that requires a good handgrinder, select a Dumore. 
Grinding is only the first of many jobs you can do with these versatile tools, 
They have scores of other applications (a few illustrated on this page) 
— polishing, finishing, sanding, burring, scoring, touching up, drilling, 
milling, and many more. 

Dumore Handgrinders are more than just hand tools. Many ingenious 
users have built special machines in which the work heads are one or more 
Dumore Handgrinders. Such machines are reliable, low-cost production 
units requiring minimum maintenance attention. 

Ask your nearby distributor to recommend the right size for your needs. 
Write for complete information. The Dumore Company, Racine, Wis. 


TEAR OUT AND MAIL COUPON TODAY! 
—— — eee ee eee eee eee eee ee 
FREE — Catalog 42 
THE DUMORE COMPANY, Dept. L-42 
Racine, Wisconsin 
Please send without obligation, 
Catalog 42, describing your com- 
plete line of tools and grinders. 
Name Position. 
Company... 





BUILT BETTER 


Gecause of 


BROACHING BY 


American has designed and 
built broaching equipment to 
help form an endless proces- 
sion of automotive parts. 
Among the countless pieces 
manufactured with the help 
of American broaching ma- 
chines are transmission, steer- 
ing, generator, differential, 
hydraulic, ignition, and 
brake parts, cams, cylinder 
blocks, gears, and connecting 


rods. 


American’s service to indus- 
try is three-fold. American 
makes broaching machines 
and broaching tools; Ameri- 
can engineering talent is at 
your service to devise the 
means of making this equip- 
ment useful to you. Write to- 
day for further details. 


A typical job, performed on a standard American WtliltCewn 
T-6-24 broaching machine, is broaching three sides in 
each of two holes of a diaphragm mounting plate. 
Fig. 1 shows the operator about to load and clamp the B R @) A C H A N D 
part in the fixture. Broaches are at upper end of stroke 
Fig. 2 illustrates the machine midway in the broaching M A Cc H l | 3 C @) . 
cycle. Fig. 3 shows the part automatically ejected at the 
end of the broaching stroke. Broaches are returned to ANN ARBOR, MICHIGAN 
“up” position before next part is loaded. The complete > 
cycle takes less than 30 seconds, including loading and eee mead 
loading. 
in BROACHING TOOLS 
PECIAL MACHINERY 
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NORBIDE GAGES 


‘4 Give up to 200 times longer life on 
severest gage-wearing job—measuring 
center holes in grinding wheels. 


ees 


O job could be a more severe test of the wear-resistance of gages 

than that of measuring center holes in grinding wheels. Not only do 
the hard, sharp grains of abrasive cause an abrasive action as the gage 
is inserted in the grinding wheel, but also the manufactured abrasives, 
aluminum oxide and silicon carbide, are themselves harder than many of 
the metals commonly used on measuring devices. Here, as in many production 
measuring jobs, is the place to use NORBIDE gages, manufactured of 
Norton Boron Carbide, the hardest material made by man. The extreme 
hardness of NORBIDE gages enables them to outwear many other types 
of gages hundreds of times and eliminates the costly, time-consuming 
requirement of frequently checking gages for accuracy. 


NORTON COMPANY, WORCESTER 6, MASS. 


NORBIDE - The Hardest Material Made by Man 


NORTON BORON CARBIDE 


* Trode-mork Reg. U. S. Pot. OH 
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utomotive Maintenance Machinery (0. 








2100 COMMONWEALTH AVE. NORTH CHICAGO,ILL. 


NNROUNCES 


A Change of Name to 


AMMCO TOOLS, INC. 


COMMONWEALTH NORTH CHICAGO 
AVENUE ILLINOIS 





@eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeeeeee eee 


Automotive Maintenance Machinery Co. of 2100 Commonwealth Avenue, 
North Chicago, Illinois, has changed its name to AMMCO TOOLS, INC. 

No change in organization, management, personnel, or company policy has 
been made. 

The old name was too long, and did not adequately describe its products. 
For the convenience of the trade, the familiar ““AMMCO” Trade Name has 
been incorporated in the new company name. 

The company continues to manufacture its famous line of AMMCO Tools and 
will shortly announce a number of important new tools to the Automotive, Mill 
Supply and Machine Tool Industries. 

Future inquiries and correspondence should be addressed to the company 
under its new name: AMMCO TOOLS, INC., Commonwealth Avenue, 
North Chicago, Illinois. 
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HEAT TREAT 


SMALL PARTS 


Iu Your Own Plaut 
SAVE TIME AND MONEY 


With these Versatile Cooley Furnaces 


@ One model to operate to 2000° F. 

@ One model, 2 sizes, to heat to 1850° F. 
@ Use for both hardening and tempering. 
@ Simple and economical to operate. 

@ Positive control over high and low heats. 
@ Uniform temperatures assure results. 


Power Cost Less Than 4 Cents per Hour 


To hold 1600° F. in the MH-3 furnace re- 
quires less than 2 kw. At power rate of 2c 
per kw.-hr., operating cost is under 4c per 
hour. Cooley furnaces are easily installed 

ready for immediate service by connec- 
tion power lines to two terminals. Replace- 
able heating elements are embedded in 
refractory materials, protecting against 










atmospheric attack. Quiet in operation— ESSENTIAL 
no fumes or odors—no ventilating neces- FOR TOOL 
sary—they can be located at any con- AND 
venient place in the shop. DIE SHOPS 
More Profitable Reasons for Using Cooley Furnaces 

1. Hardening, drawing and tempering small 4. Expedites emergency repairs. 

batches. 5. Use as a pilot furnace to pre-determine 

2. Small parts can be normalized and an- production heat-treating technique. 

nealed quickly and easily. 6. Harden and draw in the same furnace with 

3. Convenient for high speed pre-heating. assured temperature control at either heat. 











TWO NEW OPTIONAL FEATURES AVAILABLE 


1. Counter Weighted Vertical Lift 2. Heavy Gauge Steel Stand— 
Door conserves heat where door need —#~ For ease of installation and opera- 
- not be fully opened. Replaces hinged a Gon- pageoredin: wag ae Fagen: can- 
oy hearth door at $20.00 additional on N\ pears 6 RIS a a 

{vides additional working and storage 




















MH-3, MH-4—standard on MH-5. space. Add $35.00 to regular price. 

THREE SIZES—MH-2, MH-4—1850° F. MH-5—2000° F. — 
Chamber Amps Amps ; HEAT TREATING HELP 
_Type __ Capacity ; 115 V Watts 230 V_ _Price_ Our experience in 
MH-3 | 8”W 6”H 14”L | 29.6 | 3400 | 14.8 |$146.00*| heat-treating is 
MH-4 | 10’’W 6”H 18”L 4500 | 19.6 |$222.50*} available to you. 
MH-5 8’W 6H 14”L 4800 | 20.9 | $340.00*| State your problem 
.. write for Bulle- 
*All furnaces complete with Hearth Plate. tin boy pardon 
Automatic Control—Indicating Controlling Pyrometer— no obligation. No 
Thermo-couple and lead wire—approximately $150.00 salesman will call. 





COOLEY ELECTRIC MANUFACTURING CORP. 
32 South Shelby Street Indianapolis 7, Indiana 


INDIANAPOLIS MACHINERY EXPORT CORP 
Export Manager, 44 Whitehall Street, New York, New York 












R DRILL LIFE 
S 





Re) (cd . 
with CONTINENTAL 


Tew DRILL CHIP 
BREAKER 






Faster drilling action and 
prolonged tool life are but two 
of many advantages obtained 
with the Continental Drill Chip 
Breaker. By breaking chips into 
small, uniform pieces that are 
easily carried up the flutes of 
the drill, clogging is elimi- 
nated. The unit can be used 
vertically, horizontally, or at 
any angle as long as the hous- — With the Conti- 





ing can be kept stationary 
while the drill rotates. The arm 
prevents rotation of the hous- 
ing. Where space permits, the 
Continental Drill Chip Breaker 
can be used in multiple spin- 
dle heads. Write for Continental 
Bulletin 28161 for sizes, complete 


specifications and 7 ways & 


to profit by this new 
Continental product. ; 


nental Drill Chip 
Breaker, the chip 
is broken at regu- 
lar intervals. Small 
loose chips are 
easily carried up 
the flutes. Holes 
are straighter, 
rounder, and have 


QE? better wall finish. 
ones Ren, ea) ee: ) ae ekeod mum’ sels a.) 


DIVISION os EX-CE&LIi-@ 
1200 OAKMAN BOULEVARD 





CORPORATION 
DETROIT 6, MICHIGAN 











STEP UP PRODUCTION 5007 


With Meyers Carbide Tipped 









~~! 


On actual production runs, 
Meyers generated Carbide 
Tipped Tools have boosted pro- 
duction more than 500%. 

This amazing increase was due 
to use of special Meyers equip- 
ment designed and engineered 
by our Engineering Department. 
Increased costs force you to get 


Formed Tools 


the most out of your machine 
tools— Meyers generated carbide 
tipped form tools will give you 
more pieces per hour—more 
pieces between grinds—and a 
much smoother finish. Let us help 
you improve your production 
and cut your costs. Send us your 
prints for quotation. 





W. F. MEYERS COMPANY, INC. « ESTABLISHED 1888 
1016 FOURTEENTH STREET © © © BEDFORD, INDIANA 
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FREE wanpy stock Book 






. e 
New Book Lists Crucible’s FULL RANGE 
° 
of Specialty Steels 
HIGH SPEED e ALLOY e STAINLESS 
MACHINERY e TOOL 
all obtainable promptly 
from Crucible’s 26 Warehouses 

HE NEW Crucible Warehouse Stock Book 
| contains working instructions, tables, and 
other helpful reference material for specify- 
ing, fabricating, heat treating. ..as well as 
a complete list of sizes and grades of Cruci- 

ble’s Full Range of warehouse stocks 
All of the steel you get from a Crucible 
warehouse is Crucible’s own make...of uni- 
form top quality. Each warehouse represent- 
ative is a practical, experienced steel man. 
He can help you select the right production 
steel... the correct tool or die steel... and 

advise you on their most effective use 
You should have this stock book in your 
files. It will help you simplify and centralize 
your buying... reduce inventories ...save you 
time and money. It will show what Crucible 
can do for your company. The coupon be- 
low will bring a copy, free of any obligation. 


































CRUCIBLE STEEL COMPANY 4 ef America ) 
CHRYSLER BUILDING 


405 Lexington Avenue, New York 17, N. Y. 

































Crucible Stee! Company of America 
Dept. K-4 405 Lexington Ave., New York 17, N.Y. 


Kindly send free copy of CRUCIBLE WAREHOUSE STOCK BOOK 
to: 
NAME \ LITLE 


COMPANY 
STREEI 


CITY ZONE 


STATE 
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SPRINGFIELD PRECISION LATHE 








Out in front! 


@ Headstock . . . twelve speeds... only 
half of the easy-shifting spur gears 
mesh at one time. 

Motors .. . V-Belt or silent chain drive. 
Bed . . . permanently true — made of high 
test alloy to resist warp or marring under 
severe service. 


Apron . . . extra heavy — operates on Ball 
and Bronze bearings throughout. 

Taper attachment .. . hair-trigger adjust- 
ment. 

Compound rest... sturdy, firm. 
Tailstock . . . all bearings and bed ways 
oiled from one well. 

From headstock to tailstock—the 
SPRINGFIELD Lathe is out in front! 


THE SPRINGFIELD MACHINE TOOL CO. 


SPRINGFEIEOG® 


OHIO. U.S. A. 
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IT’S A GREAT HACK SAW BLADE 


THIS MILFORD 
FLEXIBLE REZISTOR/ 









SAF eco 


Replaces all hard blades” 
for all users . . . skilled or “Cy 
unskilled So 


ECONOMICAL... “2. 


7, a 
Delivers full cutting life . . . no accidental Sy "a 
breakage 
@ Cannot break or shatter in the frame. 
@ Faster and greater production per blade. 


@ Made from a new high-speed steel for longer cutting 
life. Only the teeth are hardened . . . the back is 


tough and flexible. Plus 


“EASY-STARTING TEETH” IN ALL HAND SIZES... 
EXCLUSIVELY MILFORD. 











Order from your mill 


supply distributor. He MILFORD FLEXIBLE REZIST > aia 


is always ready to 


serve your needs for is the answer +o your = 


all factory and mill 


po ry oe well . HACK SAW cu tting prob! 
oo ai 
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® Light, Compact 

@Easily Moved About 

@ One-Man Operated 

® Wide Range in Applica- 
tion 


® Saves Production Time 


in handling dies and heavy 
fixtures; stacking barrels, 
boxes, etc.; loading and 
unloading trucks 


Specifications 

Type—D 

Capacity—500 Ibs. 

Overall height—72” 

Platform lift—54” above floor 
level, lowers to within 5” of 
floor 

Baseframe—24” wide x 33” long 

Platform—24” x 24”, steel plate 

Entire frame of machine of struc- 
tural steel, electrically arc 
welded throughout 

Basewheels—4” diameter, iron 
wheels 

Crank up and down hoist unit 

Two swivel casters and two sta- 
tionary wheels with push bar 
furnished 

Painted olive green finish 

Weight—250 Ibs. (approx.) 


Heavier capacities up to 5,000 lbs. 
also available. Write for details. 


Prompt Delivery . 


Price $157.50. 





Full freight allowed 


Foot Operated Floor Lock—$10.00 extra 


ECONOMY ENGINEERING CO., 2659 W. Van Buren St., Chicago 12, Illinois 


meena en serens sot 





Dowel Pins 


They serve as locating pins for the die-maker’s work — and then go on to 
general duty as pins and pivots in various machine assemblies. 


By their accuracy and strength they retain precision standards in tool and 
die and machine assemblies under punishing stresses. 
They are ground to a limit of .0002” over basic size, with an allowable tolerance of 


plus or minus .0001”. Surfaces are finely polished; subsequently treated with a 
rust- preventive. 


Metallurgically in a class with ALLEN Hex-socket Screws: — made of the same special- 
analysis ALLENOY steel, heat-treated to an extremely hard surface, with a core of the 
right toughness to prevent “mushrooming” when driven into a tight hole . . . Tensile 


strength, 240,000 to 250,000 Ibs. per sq. inch. Ask your local ALLEN Distributor for, 
samples and dimensional data. 






THE ALLEN MANUFACTURING COMPANY 


HARTFORD .* ALLEN %& CONNECTICUT, U.S. A. 





Farrel y Made 
Special @) 2 Nels 


We are well qualified by ex CALL “DETROIT’ 
DETROIT . . TR 2-5150 
mechanically to produce spe- INDIANAPOLIS LI 3884 
MINNEAPOLIS AT 5264 
cial die sets of the highest Dy Waters HE 3042 


quality. Send us your prints TOLEDO . GA $706 

SEATTLE SE 2090 
or call the ‘Detroit’? man in PORTLAND, ORE. AT 1466 
SAN FRANCISCO MA 8532 
BUFFALO . PA 9206 
standard die sets in all sizes, PHILADELPHIA VIC 4084 
Tole @aie\. omelet RI 743 


perience and well equipped 


your area. We also supply 


and all kinds of accessories. 


DETR@t?t Gee SET CORPORATION 


2895 W. GRAND BLVD. e DETROIT 2, MICH. 


1] ROIT Wi 
DIE S 
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Meet Production Demands 
DIEBEL HI | =. § PE E D Punch press 


Small Metal Stampings 


TERMINALS — LUGS — WASHERS, ETC: 











THIS SMALL THINK 
Accurate Up to 550 
Punch Press Strokes per 
Provides Speed Minute and 
and Economical _ Fully 
Production Automatic 


IDEAL FOR PLASTICS — PAPER — FIBRE 
Write Immediately for Full Particulars 


DI MACHINE CORPORATION 


Division of Diebel Die & Mfg. Co. 
2708 W. Irving Park Road, Chicago 18, Illinois 
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CARBIDE-TIPPED TOOLS 
BRAZED ON HARDENED 


HIGH-SPEED STEEL BODIES 


SUBLAND REAMERS 
LINE REAMERS 
CENTER DRILLS 
COUNTERBORES 
CORE DRILLS 
END MILLS 
Special Tools To — Specifications 


GAIN, Detroit Reamer & Tool Company sets 

the pace in metal cutting tools, with brazed 
carbide tips on hardened high-speed steel bodies, 
so that the total length of the flutes and pilots 
will Rockwell C-62-63. 
It has also been proven in actual practice that 
this type of tool has a higher cutting efficiency 
due to the harder background for the carbide tips 
which produces less “spring-back” under heavy 
cuts for this same reason. Also, the flutes and 
pilots will not “score” or pick up due to the hard- 
ness of the high-speed steel and long wear on the 
pilot. 
All of these outstanding advantages, together 
with longer tool life and reduced production 
costs, are at your disposal with Carbide Tipped 
Cutting Tools, with HIGH-SPEED STEEL 
BODIES. 


MADE TO YOUR Write for 
SPECIFICATIONS QUOTATION 


Detroit Reamer & Tool Co. 
2830 E. 7-Mile Road Detroit 12, Michigan 
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This self contained unit, operat- 
ing on 80 Ib. air pressure, pierces 
all 32 spoke holes and the valve 
hole in bicycle rims in a simple 
automatic operation. When the 
foot pedal is tripped, the air 
pressure causes the outer die 
elements to move into the groove 
of the rim, clamping it firmly. A 
secondary cylinder automatically 
functions to move all piercing 
punches outward. 





A DIE WHICH OPERATES 
without A PUNCH PRESS! 


To speed production and reduce scrap losses, a prominent bicycle manufacturer sought 
a low-cost method of doing a faster, better rim-piercing job. The difficulties presented 
were the too-limited size of existing equipment, the accurate hole requirements, and the 
necessity for speeded-up volume production. 


Barth Engineers developed the turer's requirements. 


answer, with this foolproof Barth- Here is another typical example 
designed and Barth-built die, com- of how the versatility of Barth Engi- 
pletely air-operatedinasinglecom- neering Service has applied the 
economy of automatic production to 


a job which formerly restricted out- 
Production was stepped up in Put and increased costs. 


pact unit which pierces all rim holes 
in one automatic operation. 














three cost-saving ways: (1) the unit 
moves into the production line and 
speeds output many times that of 
former methods, (2) the scrap losses 
are entirely eliminated, and (3) 
the simplified operation holds ac- 
curacy well within the manufac- 





UFACTURERS 





LET BARTH ASSIST YOU with 
your engineering, designing, special 
machinery and tool and die prob- 
lems. Barth Engineers are ready to 
study your needs, suggest improve- 
ments and recommend the correct 
cost-saving answer. 


DESIGNERS “GAUGES - JIGS 
DIES ‘ae MACHINERY 






BARTH 


P STAMPING & MACHINE WORKS 


DENISON AT 34TH STREET + CLEVELAND 9, OHIO 























THE NEW KNIGHT 
No. 50 
VERTICAL MILLING 


and 
PRECISION 
BORING MACHINE 





Combining all the ad- 
| vantages of both a 
ij + solid base precision 
p boring machine and 
a powerful, rigid ver- 
tical milling machine 
—vunusual capacity, 
simple in operation, 
exceptionally adapt- 
able to a wide variety 





of work. 







COMPLETE SPECIFICATIONS W B KNIGHT 


MACHINERY COMPANY 
MORE COODS for MORE PEOPLE at LOWER COST 


We 
ee g 
ko” 3920 WEST PINE BLVD. ° ST. LOUIS 8, MISSOURI 


gq 
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PRODUCTO 
HAND 
TRAPPERS | 


The one machine needed 
in every tool, die and 
machine shop. Will save 
its cost many times over. 
Designed for toolroom 
work to close limits. Built 
to withstand hard shop 
use. Quickly adjustable 
to position taps at any 
place on table. Now 
made in 3 sizes... 2 bench types, capacities 1/4” 
and 1%” taps; and Universal Pedestal type, ca- 
pacity 1” taps. Once in your shop, you will never 
be without it. Write for descriptive bulletin. 


N 








neal 


THE PRODUCTO MACHINE CO. 
$90 Housatonic Ave., Bridgeport 1, Conn. @ Bridgeport 4-9481 








PRODUCTO SERVICE IS ALWAYS AT THE PHONE ON YOUR DESK 





NEW YORK 12, CLEVELAND 14, 


197 Lafayette St. 5345 St. Clair Ave. 
Worth 4-7484 Express 1133 
DETROIT 11, INDIANAPOLIS 2, LOS ANGELES 21, 
3017 Medbury 635 Fulton St. 2168 E. Olympic Bivd. 
Plaza 3101 Lincoln 5385 Trinity 7827 
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WITH 


BETTER WorK HOLDING 


> Iueproved 
FIXTURE CLAMPS 


All WESPO Clamps have spherical 
washers with ground radii for better 
leveling action. 


ye on FIXTURE DESIGNING 
S 










Left— shows 
WESPO Quick 
Action Center 
Cam Lock 
Clamp, Type 
No. 2 





Above—End knob lock 
clamp. Type No. 3. 
Below— Acorn Nut lock 
Type No. 5 








WESPO Clamps can be included in your. fix- 
ture layouts. They are precision made of heat 
treated alloy steel, cadmium plated, made in 
5 types of 6 sizes each. Send for exact scale 
template sheets and latest bulletin. 


WEST POINT MFG. CO. 


19631 Merriman Court 
FARMINGTON, MICH. 
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“MAXI” 
Surface Treated Ta 


You can again get “MAXI” surface treatment on 
“Greenfield” Taps at no extra cost. 


“MAXI” was a pre-war champion when it came 
to tap performance. Today's “MAXI” is better than 
ever. Intensive research in “‘Greenfield’s” metal- 
lurgical laboratory during the war has produced ly, 
better formulas for surface treatment. Vg 


WHAT IS “MAXI” FINISH? 


It is a heat treatment applied to High Speed 
Steel tools which imparts a surface hardness 
greater than that of an untreated tool. 
This surface is applied by a chemical bath. It 
does not affect the basic character of the 
metal nor the size of the tap. 


COSTS NO MORE! 


You can get a “MAXI” surface treatment on 
any “Greenfield” HIGH SPEED tool, regular 
or special, in any size at no additional cost. 
Simply add the word “MAXI” when ordering. 


GREENFIELD 


GREENFIELD TAP and DIE CORPORATI 
GREENFIELD * MASSACHUSETTS 








“FRAY mMiIcROMETER 


OFFSET BORING HEADS 


These Offset Boring Heads are manu- 
facturedin two sizes—the FRAY 
Standard, which has a body diameter 
of 3’’, No. 7 or No.9B & S, No. 2 or No. 3 
Morse, and the FRAY Junior with a 2” 


tt 


body diameter, ' 2’ straight shank only. 


FRAY Offset Boring Heads are made by 
expert toolmakers for the use of tool- 
makers, and have established an en- 
viable record for their ruggedness and 
accuracy. 


Immediately available from your jobber’s stock. 


NATIONAL DISTRIBUTORS 


H. LEACH MACHINERY co. 


387 CHARLES ST. PROVIDENCE 4, R. L. 
AGENTS IN ALL PRINCIPAL CITIES 


For further information write Dept. M 
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PLASTICS 
MLA LS 


































Now 
Keady 


22 Chapters—Over 200 Illustrations 


. INTRODUCTION: DEFINITION, RE- 
QUIREMENTS, TYPES, FACTORS 
. SUGGESTIONS ON DESIGN PROCE- 
The Established Authority on the Design, DUR 

Construction and Use of Plastics Molds PRACTICAL POINTS IN MOLD DE- 


SIGN AND CONSTRUCTION 
The third edition of PLASTICS MOLDS, the widely 





n 


4. MATERIALS FOR PLASTICS MOLDS « 
known, widely used “original plastics mold book”’, 5. TYPES OF MOLDS FOR COMPRES- 
is now available. Greatly augmented—270 pages SION MOLDING 
—over twice as large as the second edition— 6. THE DESIGN OF A SIMPLE COM- 
PLASTICS MOLDS by Gordon B. Thayer, B.S.E.. > sak aaon ob. an 

: She. . SIGN OF A SPLIT CAVITY 
Plastics Research Engineer, Dow Chemical Com- COMPRESSION TYPE MOLD 
pany, contains over 200 illustrations, including 8. THE DESIGN OF A SIDE-OPENING 
many workable drawings, tables and charts. COMPRESSION MOLD 

9. 


DESIGN OF A TRANSFER TYPE 
MOLD 


Practical — Understandable 10. THE DESIGN OF A SIMPLE INJEC- 
The entire coverage of the design, construction TION TYPE MOLD 
and use of plastics molds has been revised to THE DE ph A —— PLATE 


INJECTION | 
keep PLASTICS MOLDS abreast of the fast mov- 12. THE DESIGN OF A LOOSE-BAR IN- | 


is 


ing developments in the industry. George K. JECTION MOLD 
Scribner, President, Boonton Molding Company, 13. AN INJECTION MOLD FOR A 
writes in the introduction: PLASTICS LENS—by Carl H. Whitlok 
14. LOADING THE INJECTION MOLD 
“This book is now in its third edition, re-written 15. EJECTOR SYSTEMS FOR INJECTION 
and brought up-to-date. All the comments I MOLDS 
made on the first edition still hold good with the 16. Samer METHODS AND 
very important added fact that the public de- 17. METHODS OF MOLD SINKING 
mand has given its accolade to Mr. Thayer’s 18. FINISHING METHODS AND EQuUIP- 
presentation.” T 
19. A thy SCREW THREADS IN 
Publication Price $55.00 Per Copy Prepaid 20. HARD CHROMIUM PLATING FOR 
—_— THE PLASTICS INDUSTRY | 
Special discounts will be allowed on group orders 21. PLASTIC TOOLING 


of 10 or more copies from industry organizations. 22. ESTIMATING PLASTICS MOLDS 








Use order blank below or your own purchase form 
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HUEBNER PUBLICATIONS . 402 FAIRMOUNT-CEDAR BLDG . CLEVELAND 6, OHIO 
Gentlemen: 
; Please send me.. ......copy (ies) of Gordon B. Thayer's new third edition of PLASTICS MOLDS 


at $5.00 per copy, prepaid. 


Remittance is enclosed Purchase order is enclosed Will be forwarded 
Name , Title 

} 
Company 





Address for mailing “Plastics Molds” 


A SHAPE FOR EVERY JOB 









Kool-Koting—a new process for toughen- 
ing the surface of cutting tools, now 
enables Danly to offer Tool and Die 
Makers an amazing all-around tool for 
finish work in hardened die steel. Like 
no other tool ever offered, in perform- 
ance, Danly Kool-Kote Rotary Files cut 
hours from the painstaking work of 
finishing on hardened tool and die steel. 

The Kool-Kote process, a bombard- 
ment of electrolytic deposits on the full 
cutting surface of the tool, provides a 
tough outer surface highly resistant to 
abrasion. Kool-Koting increases tool life 
up to 500 percent—makes cutting pos- 
sible on materials where no other like 
tool will perform. 

The tools shown on this page are 
designed to fill every purpose in the tool 
and die shop—there is a shape for 
every job! 

Every tool shown is ground in two 
finishes—30 teeth per inch for faster re- 
moval of stock before semi-finish work 
—50 teeth per inch for semi-finish work 
right up to final touch up. For smooth 
finishing work on dies, a special flute is 
ground continuing across radius—no 
ragged tooth ends to scratch or mar. 


DANLY MACHINE SPECIALTIES, INC. 


? KOOL-KOTED FOR LONGER LIFE 
4 CAN’T SCRATCH OR MAR 


2100 So. 52nd Ave. 






Sets 9-300-2 
9-500-2 approx. 
24 actual size 


This special tool and die maker's see is ideal 
for milling out stock without costly machine 
setup, and other finishing work. These tools 
have \{” shanks—ground 30 teeth per inch 
and 50 ‘teeth per inch. 


Especially useful for small close work in hard- 
ened tool and die steel, this set comes with \4" 
shanks, and is ground with 30 teeth per inch 
and 50 teeth per inch. 


Tools can be ordered individually, or in sets. 
Many other sizes and tool shapes are avail- 
able. Write for Rotary File Pamphlets which 
contain complete information. 
Sets 9-300-1 
9-500-1 approx. 
24 actual size 
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This 


BLUE CHIP 
High Speed Steel Die 
Lives Up to its Name! 


@ produces 75,000 pieces 
per grind 

@ has a life of 8,000,000 
pieces 

e@ furnishes blanks free from 
burrs 

The remarkable performance 

records being made by this 

Blue Chip Blanking Die for 

motor laminations are typi- 

cal of Firth-Sterling quality 

and precision. What is your 

die problem? 
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McKEESPORT, PA. - NEW YORK - HARTFORD - PHILADELPHIA - PITTSBURGH - CLEVELAND - DAYTON - DETROIT - CHICAGO - LOS ANGELES 


December, 1946 69 








THERE 1S A PLACE IN 
YOUR PLANT 


IF YOU USE DIECASTINGS FOR AUTOMO- 
TIVE, AIRPLANE OR OTHER PARTS—THERE’S 
A PLACE IN YOU PLANT FOR THE NEB 


LESTER-PHOENIX MACHINE 


“Die-cast it on the new LESTER-PHOENIX” 
—that’s the word from master diecasters from 
coast to coast ...and no wonder... for the 
new line of LESTER-PHOENIX machines was 
built to meet the war-time demands of these 
diecasters for stronger, sounder, smoother cast- 
ings at less cost. 

Regardless of the metal you cast—brass, bronze. 
aluminum, or zinc, tin or lead—you’ll die-cast 
it better on a new LESTER-PHOENIX. 

Write today for Herbert Chase’s latest article 
on aluminum diecasting. Tell us what you cast, 
and we will send you full data on the new 
LESTER-PHOENIX machines, including the 
long list of LESTER-PHOENIX design and 
production “firsts”: 

One piece, cast alloy steel frame . . . Largest 
and strongest die-height adjusting screw .. . 
Faster die opening and closing .. . Four metal- 
to-metal columns keep die closed ... Inde- 
pendent control of both injection speed and 
pressure .. . Highest final pressure until cast- 
ing chills . . . Positively supported platens 
eliminate flash. 





LESTER-PHOENIX, INC. 
2625 Church Avenue «+ Cleveland 13, Ohio 
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Vy""-SHANK ROTARY FILES AND BURS © wecyLinpRICAL FLAT END & 
EDGE — 54” x '/p"s U4” x V2": Yg” x 54”. P<CYLINDRICAL RADIUS END — 1/4” x 4"; 1/9” x 5”. 
Q-BALL — %”; 14”. R-OVAL — "4" x 25 4” x 5/16”. T-TREE POINTED END —'%” x '/2”. 
U=-CONE — 4” x Yo"; Wg" x Vg": Ve” x 9/16": Ve” x 4"; Ye" x Y%". VeCYLINDRICAL 
RADIUS END & EDGE — %” x '/g”, X=-FLAME —'/,” x |/2”. Y=FLAT TOP BALL — %” x 5/16”. 


ANNOUNCING as sooinon 


TO THE NICHOLSON ROTARY FILE FAMILY 


Hana Cut Rotary Files and 
Ground-from-Solid Burs with Y- 
inch shanks are now available 
under the name of the world’s 
foremost file manufacturer — 
NIcHOLSON. These small, power- 
driven hand tools answer the wide- 
spread need of industrial crafts- 
men for quality burs in sizes de- 
signed for relatively delicate filing 
operations. They are usable espe- 
cially in tool and die shops, jew- 
elry, dental and optical plants. 
Operated with portable hand tools 


(air or electric), drill press, or 
flexible shaft—in most cases (ac- 
cording to diameter of head) at 
twice the recommended 
for 14-inch shank type. 

Like their 
inch shank, Nicholson Rotary 
Files and Burs are manufactured 
Carefully 
shaped and true centered. 
rately cut or ground. Expertly 
hardened. Ask industrial 
distributor for prices and other 
Or write us direct. 


speeds 
“big brothers.” 14- 
from high-speed steel. 
Accu- 
your 


details. 


NICHOLSON FILE CO., 95 ACORN ST., PROVIDENCE 1, R.1. 


(In Canada, Port Hope, 


Ont.) 


NICHOLSON ROTARY FILES 


PRECISION GROUND AND HAND CUT + FOR EVERY PURPOSE 


December, 1946 


All the above shapes 
and sizes 
available in either 


HAND CUT or GROUND 
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Z old one about”... way to skin a cat” 


applies to many production problems, but all to 
often there is not more than one profitable solu- 
tion. That's one reason for letting specialists like 
Sommer and Adams bring their know-how into 
your planning when you have a particularly 
tough one to skin. 

Shown here are two examples of S&A 
“Productioneering” .. . applicable to a variety 
of special production problems. 

The five station, multiple-spindle S & A ma- 
chine above was designed to automatically 
drill, ream, counterbore, chamfer and tap large 
automotive parts at a high production rate. The 
number of stations, or the number of spindles 
YOUR machine might have would depend upon 
the needs developed by analysis of your 
problem. 

The multiple head, horizontal polishing ma- 
chine, with traveling fixtures (below) was the 
ONLY answer to another particular “faster- 
production-lower-cost” headache. Sommer and 
Adams lifetime of experience with special high 


precision, high-production machinery can serve 
YOU if you will just let us make a Produc- 
tioneering proposal on one of your out-of- 
the-ordinary jobs. 


NOTE: One of these machines, with fixtures for polishing axe and 
hatchet heads (two sides) of 200 per hour now available for 
immediate delivery. 
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FOOTE PIERSON 
Electronic Gage 


INSTANTANEOUS 
« LIMIT LIGHTS 


CONTACT PRESSURE 
Adjustable from 
11 ozs. to 16 ozs. 


ADAPTABLE TO VARIOUS 
MACHINE and FIXTURE 
SET-UPS 


” 


om \ 
IN THE SHOP 





You will SAVE MONEY 
and IMPROVE QUALITY 
with This Gage - 


It’s versatile, exceptionally accu- 
rate, sensitive, and very fast 


USE this truly Electronic Comparator in 
both your shop and laboratory. Small 
shops find this versatility a big asset. 
You get two gages for the price of one. 

It has a choice of four differently grad- 
uated scales. You are not limited to a 
single scale. You can read any value 
from .000010” to .003”. Minimum contact 
pressure is only 11/2 ozs. 

Any operator can use it. He can’t hurt 


it by forcing the contact spindle. 


It is adaptable to various set-ups on 
any machine or gaging fixture. 


FEDERAL PRODUCTS CORPORATION 
1144 Eddy St. Providence 1, R. I. 
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We, of the Tool & Die Journal Staff, 
are most appreciative of the 
encouragement, help and cooperation 
that we have enjoyed throughout the year from 
our Readers, our Advertisers and 
their Agencies, our Printers, Engravers 
and Electrotypers and our Postal and 
Express friends. 


Again, to one and all, we sincerely wish a very 


Merry Christmas 


a very prosperous and 


Happy New Vear 
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The application of statistical control 
procedures to line production may best 
be illustrated by a specific example. The 
examination of the procedures, results, 
and experience gained in a particular 
case may then be used to illustrate the 
general principles of a line production 
quality control system. 

The example used for this purpose is 
taken from the plant of the Thompson 
Aircraft Products Co., and deals with 
the manufacture of automotive valves. 
These valves are produced in a line, 
where the product moves from operation 
to operation without backtracking, and 
in a continuous production stream from 
start to finish. This is a typical exam- 
ple of comparatively simple straight-line 





by E. F. Gibian 
Chief Industrial Engineer 
Thompson Products, Inc., and 
Thompson Aircraft Products Company 
Cleveland, Ohio 
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Control 


Of Automotive 


Valve Line Production’ 
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mass production of an article of high 
precision. 

The setting up of these production 
lines had to be started almost overnight 
after V-J Day and completed in a very 
short time. The hurried move necessi- 
tated by this change-over from war pro- 
duction to peace-time production was 
naturally accompanied by considerable 
confusion, and the efficiency of these 
lines at the start of production was, of 
necessity, very low. It became immedi- 
ately apparent that steps had to be taken 
to raise the efficiency of these lines by 
an intelligent industrial engineering ap- 
proach. The objectives of this approach 
were to reduce the cost of direct and 
indirect labor, especially inspection; to 
improve machine utilization; to reduce 
the inventory in process; to reduce the 
repairs and scrap; and to raise the qual- 
ity level of the product and the quality- 
mindedness of the entire working force. 

To accomplish these objectives, pro- 
visions had to be made to obtain reveal- 
ing and accurate performance data so as 
to establish good manufacturing control 
based on concise and accurate reports. 
The installation of daily budgetary con- 
trol reports became imperative and was 
one of the first steps initiated in the 


*A paper delivered before the Midwest Quality Control Conference, Chicago, March 6, 1946. Presented 
here by courtesy of Martin A. Brumbaugh, Editor “Industrial Quality Control’, and the author. 
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industrial engineering program. As soon 
as this was accomplished, the need 
for the second step became apparent; 
namely, the need for statistical control 
of the process. 

Figure 1 illustrates a typical valve 
forging as it is delivered to the start of 
the valve machining line. It is made 
from a heat resisting alloy steel which 
is not readily machinable, and particu- 
lar care and ingenuity are required in 
developing the tooling and various fix- 
tures used in the subsequent machining 
operations. 

Figure 2 illustrates the finished prod- 
uct made from such a forging. The seat, 
stem, and face of the stem are ground; 
the balance of the surfaces machined. 
The two grooves near the end of the stem 
are the retainer grooves for the valve 
lock. They have to be accurately located 
in relation to the seat; and the seat, 
stem, retainer grooves, and stem face 
have to be concentric and square to each 
other, as applicable, to ‘rather close 
tolerances. 

The progress of the product from 
operation to operation is shown in sche- 
matic fashion in Figure 3, which illus- 
trates the main steps. 


Formulation of a Quality Control 
Program 


When the production on this line was 
started, as many as 30% of the valves 
flowing through the line had to be re- 
turned for repairs at one point or an- 
other. The percentage of rejects at final 
inspection was excessive. When the cost 
of inspection was analyzed, these figures 
also were discouraging. A closer exam- 
ination of inspection procedures disclosed 
that efforts were often misdirected, and 
that the inspection results were in no 
way commensurate with inspection ef- 
forts. A plan for improving quality con- 
trol was therefore formulated, and the 
quality control group was given the fol- 
lowing assignment: 

1. Study each operation in a line from 
the quality control standpoint. 
2. Wherever feasible, apply statistical 
methods to chart the frequency dis- 
tribution in order to determine if this 
particular operation is, or may be, 
brought under control. At the same 
time, analyze the distribution of the 





present inspection force, and estimate 
inspection savings if statistical qual- 
ity control could be made effective. 

3. Collect accurate records of all rejects, 
scrap, and reworks by operations and 
by operators. 

1. Study the effect of out-of-control con- 
ditions on subsequent operations in 
the line, and point out difficulties 
which may be caused by such con- 
ditions. 

5. Study current manufacturing toler- 
ances, and analyze the effect of these 
tolerances on the particular opera- 
tion to which they apply and on 
subsequent operations. 

6. The quality control group is to be 
given full authority on one machining 
line. Control chart procedures are to 
be installed, and the quality control 
department will have the authority 
to call for tool adjustments and 
methods changes wherever indicated. 
The quality control group will also 
have authority to redistribute or re- 
duce inspection personnel as control 
chart procedures are installed. 

7. Relate and co-ordinate the activities 
of the quality control group with 
standard engineering and the budg- 
etary control program. 

This last point may sound rather un- 
















Fig. 1. 
Valve forging. 


Fig. 2. 
Completed 
valve. 










usial, but it is a very important step 
because quality control should be con- 
cerned not only with the quality of the 
product, but also with any cost reduction 
program. Labor standards are established 
on the basis of existing conditions. When 
statistical control is applied, it very 
often brings about such radical changes 
that standards must be adjusted accord- 
ingly if full benefits are to be derivel 
from the activities of the quality con- 
trol group. 

Daily budgetary procedure should re- 
fleet any accomplishments obtained by 
the installation of successful quality 
control methods. Factors used in a 
budgetary control system are therefore 
adjusted according to the progress made 
by the quality control program. The 
amount of operating labor is budgeted 
and related to the number of setups, in- 
spection supervision, inspection labor, 
replacement tools, grinding wheels, and 
other items. Any improvements in the 
use of direct labor, inspection, tools, and 
grinding wheels (to cite a few examples) 
call for the adjustment of budget factors 
to reflect the changed conditions. By 
such a tie-in of the quality control work 
with the functions of other departments 


concerned with the operating efficiency 
of the plant, quick and permanently good 
results are obtained. 

Preliminary Findings 

Studies were made on each operation 
in the valve line under existing condi- 
tions, results were charted, and all pieces 
were 100% inspected. As soon as data 
were assembled, and averages and ranges 
determined, control chart procedures 
were installed. Quality control engineers 
directed tool adjustments and methods 
changes, and the results were again 
checked by 100% inspection. When any 
particular process was reasonably well 
under control, a regular control chart 
procedure was established and turned 
over to the inspection personnel, although 
the quality control department kept a 
constant cheek and continued to give 
advice. 

The preliminary findings of this survey 
revealed that the majority of the opera- 
tors ran towards the high side to avoid 
scrap; they played safe. This practice 
was the source of too many reworks and 
repairs. Especially, inexperienced help 
had the natural tendency to stay on the 
safe side, and results obtained from sev- 


Fig. 3. Sequence of operations in the line. 



















































































i TRo08 
08 0038 orem 
fh i 
|\\ ‘ | 1 _—_ — 
1 — } + eT ce ee —— + —- ied 
| T | T a we 
U ! 
1 MACHINE STRAIGHTEN STEM 2 CENTERLESS GRIND STEM 3 AUTO MACH HEAD OO AND SEAT 
42 009 — - -_ — 
» » 
f \ f \ 
! : mm 
= i ma 
' ) Wy 
\ U U 
4 MACHINE RETAINER GROOVES S MACHINE STEM TO LENGTH 6 MACHINE CHamren TIP 
42008 th ie 
oreo 
0+ cox > 
l \ f \ 
2 
a ~omn > | 
PST Eis I | pe —-—} Ti iiigeeneer csqemmesarcnmsesen: ° | | 
—T- wo hi Oo 
\}} ) 
L u 
MACHINE NECK CR HE 8 GR 9 SEMIFINISH GRIND STEM 
FS rt oos 4 
~ r pat} THOMPEON WARCRAFT PRODUCTS CO 
\ CLEVELAND, O10 
+ omer 
TT , ~ os SCHEMATIC SEQUENCE 
, OF _MAIN MACHINING OPERATIONS 
V u ON AUTOMOTIVE VALV! 
O FINISH GRIND SEat FINISH GRIND STEM (HOUSTR AL ENG@NECRING CEPT 7 sus 




















LINE 412 THOMPSON AIRCRAFT PRODUCTS CO CLEVELAND, OnIO FRaAB39 


























00s OR awING LiemeT 00s 
— AVERAGES pce 
008 = 003 
oo2 -- $e -g---4 002 
ee ae a 9 
ovo “\ =a | : | : 900 
001 ] 204 
Oo2 002 
ws \4 oo3 
oon oe 
-008 DR awn ~ | oos 
wor NTROLLEOD NTR 
—— ——-- = -— _ — ———_———_—$_ =, - 

10 t | oro 
00% /\ RANGES t } BASED Ow SELE 008 

| s i \ j\ 008 
| 007 | \ }\ 007 
206 ; \ \ 0s 

5 | \ | 008 

+ t ; 
| oe | 1 | \ f o } uf o , oo 
os jj] | I\ A » /\ oos 
oo2 | 6—_ Sa mes ici a t-te a Be tt — | ove 
/ | y lan el hs “24 \a/ 1A 
> yo woe see © rhode! v vww ees | Oe 001 




















MACHINE ECONOMY AUTOMATIC HO 5 
OPERATION MACHINE HEAD AND SEAT 
HARACTERISTIC © © OF mEaD ~ Di 14 








svecnouw oF 5 
Time iT 1S ee 
nO. ENG DEPT s avs 


FEBRUARY 16, 946 





cral machines used on the same operation 
were, therefore, very erratic and caused 
frequent interruptions or delays in the 
progress of the work through the line. 
The improvement of this condition, and 
the almost total elimination of these 
difficulties, will be brought out later by 
comparing the conditions existing before 
the various processes were brought un- 
der control with the conditions existing 
after statistical control was established. 


Statistical Control of Individual 
Operations 


The first operation of roll straighten- 
ing the valve forging is not covered by a 
control chart procedure. Operation No. 
2, rough grinding the stem on a center- 
less grinder, is similar to the finish 
vrinding operation, No. 11, and the re- 
sults obtained on all three centerless 
grinding operations will therefore be 
illustrated by the example given for 
operation No. 11. 

The machining of the circumference 
and the seat of the head is done on a 
single spindle automatic. Pieces are fed 
from a hopper to an automatic feed 
which inserts the valve in the chuck. 
Tools on the front and back slide per- 
form the machining operations, and the 
valve is automatically ejected when the 
cycle is completed. 

The left portion of the control chart, 
Figure 4, illustrates the performance of 
one of these machines before the control 
chart procedure was applied. The aver- 


Fig. 4. Control chart for operation No, 3. 





age was fairly close to the drawing 
mean, which is indicated by x’. The 
average range was satisfactory, but it 
can readily be seen that the process was 
not under control, and that the operator 
did not know when or how to make his 
tool adjustments in order to keep the 
pieces within the specified tolerances. 
Consequently, many pieces had to be re- 
worked, as indicated by the points above 
the upper control limit, and a consid- 
erable number of pieces became scrap, as 
indicated by the points falling below the 
lower control limit. The right-hand por- 
tion of the chart clearly illustrates the 
marked improvement obtained by the 
control chart procedure. Although the 
mean average, x, is slightly above the 
drawing mean, both ranges and averages 
are well under control. 

As an additional help in appraising 
the process, the mean range, based on a 
selected o’, is shown on the chart. The 
selected mean range is indicated by the 
line do’, and the corresponding upper 
and lower limits for averages, based on 
the selected ¢’, provide an auxiliary 
method for judging how this process fits 
the drawing specifications. This chart 
shows the record from one machine, but 
several machines are used on the line for 
the same operation. After bringing all 
the machines under control by the con- 
trol chart method, the 100% inspection 
previously necessary was eliminated, and 
the high percentage of repairs also 
disappeared. 








The machining of the retainer grooves 
is a very fast operation, performed on 
a single-spindle Brown & Sharpe auto- 
matic. It requires only loading and un- 
loading of the valve. Originally, one 
operator ran one machine and inspected 
all the valves on a “go” and “no-go” 
gage. When the statistical studies dis- 
closed that the process stayed in control, 
a modified statistical control was estab- 
lished by providing the operator with an 
additional set of gages set to the upper 
and lower limits of the process for in- 
dividual pieces. The operator now checks 
the first twelve pieces after each setup, 
and from then on he checks approxi- 
mately every fiftieth piece on the control 
limit gage. It thus became possible to 
assign two machines to each operator 
and obtain considerable savings. 

Machining the stem to length, opera- 
tion No. 5, is done on a conventional 
screw machine provided with a fast 
loading fixture. Several machines are in 
the production line, and the accuracy of 
the process depends, to a certain extent, 
on the trained “feel” of the operator 
because the tool slide is moved by hand. 
Figure 5 again illustrates the conditions 
before and after statistical control was 
established. It can be seen that the 
rather inexperienced operator stayed on 


Fig. 5. 
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the safe side, his average running ap- 
proximately .004” above the drawing 
mean. The average range was too far 
above the selected d:o’. After the con- 
trol chart was put into use to bring the 
process under control and help the opera- 
tor to acquire the correct technique, an 
entirely different picture developed, as 
shown in the right-hand portion of the 
chart which illustrates the process com- 
ing under control. The average was 
brought very close to the drawing mean, 
the range reduced, and the entire lot 
eventually was well within the drawing 
limits. This was an important operation 
to bring under control, because the main- 
tenance of an accurate length from the 
seat to the tip has a bearing on the 
later operation of grinding the tip. As 
long as the level varied with operators, 
numerous troubles arose in tip grinding. 
The control chart helped to obtain uni- 
formity from several machines, showed 
the way for improving the technique of 
the operators, gave confidence to less 
experienced men, and increased the tool 
life. It also pointed the way to a 
methods improvement; namely, the sub- 
stitution of an automatic hydraulic feed 
for hand feed. 

The next operation, No. 6, the cham- 
fering of the tip end, is performed on a 


Control chart for operation No. 5. 
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Fig. 6. Control chart for operation No. 8. 


simple screw machine. The tolerances range considerably, but also the averages 
are inconsequential, and statistical con- could be held practically to the drawing 
trol is not needed to keep the job running mean. Closer limits than those called for 
within the drawing limits. Operation by the drawing specifications are now 
No. 7, machining the undercut under the held by the controlled process. This 
head, is performed on the same type of greater uniformity helps very much in 
automatic single-spindle machine as is the later operation of seat grinding, be- 
used in operation No. 3, and the same _ cause it is not now necessary to separate 
experiences and results were obtained by the lots from various machines, nor is it 
control chart procedures as on opera- necessary, in the later operation of seat 
tion No. 3. grinding, to change the setups to suit 
The grinding of the stem face is per- such varying lots. This may be con- 
formed on a disc grinder equipped with sidered a typical example of how control 
an oscillating fixture. This requires a chart procedures become a real help in 
certain amount of skill because the man _ straight-line production where there is 
loads the valves by hand and the pres-_ interdependence of operations that have 
sure against the grinding wheel is con- to be performed without changes in 
trolled by the “feel” of the operator. setups. 
Control charts applying to this operation The grinding of the seat, operation 
(Figure 6) show the comparison of con- No. 10, is a critical step in the manu- 
ditions on two machines, each run by a_ facture.of the valve. The seat forms the 
different operator. Machine No. 1 with sealing surface of the valve, and there- 
operator No. 1 applies to a fairly ex- fore has to be properly finished, kept to 
perienced operator; whereas machine No. accurate dimensions, run concentric with 
2, manned by operator No. 2, applies to the stem diameter, and a gaging diameter 
a less experienced man. While the more’ on the seat has to be in close relation to 
experienced man held his average close’ the tip face of the stem. The manu- 
to the drawing mean, and was also able facturing setup is a semi-automatic ma- 
to hold the pieces within a lesser spread chine requiring only the loading and 
than the operator on machine No. 2, unloading of the valve; the rapid trav- 
neither one of the two cases was satis- erse, and the infeed of the grinding 
factory. It is interesting to note that wheel, as well as the retraction of the 
with the help of the control chart, not grinding wheel slide and the dressing of 
only was it possible to narrow down the the wheel, being performed automati- 
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cally. One operator runs two machines, 
and several pairs of these machines are 
on each line. The operators worked 
more or less in the dark and were rather 
uneasy about their jobs, because the 
scrapping of almost finished valves at 
this point is costly. The chart shown in 
Figure 7 for machines No. 1 and No. 2, 
run by the same operator, indicates that 
the man was not able to hold to the 
drawing mean and hesitated to make the 
proper adjustments. Without the con- 
trol chart as a guide, the operator lacked 
the knowledge of where and how to ad- 
just the machine in order to stay within 
the specified limits. With the process 
under control, no appreciable change 
occurred in the range, which is under- 
standable because of the semi-automatic 
feature of this grinder, but the averages 
were brought and maintained very close 
to the drawing mean. 

A quick study of the chart will reveal 
the savings obtained through the elim- 
ination of repairs and rejects. It should 
also be kept in mind that a uniform 
product was obtained from a number of 
machines used on this operation. Finally, 
it is worthwhile to note that the condi- 
tions illustrated on these charts were 
obtained after the tip grinding was 


brought under control. The valve is 
located in the grinder against the finished 
face of the tip, and the variations were 
greater than those shown on this chart 
before the tip grinding was brought 
under control. 

The finish grinding of the stem, opera- 
tion No. 11, is a conventional centerless 
grinding operation calling for compara- 
tively close limits of + .0005”. Figure 8 
shows that the operator was doing a 
fairly good job before the control chart 
procedure was put into effect, except 
that he was again running rather on the 
high side to avoid scrap. There is evi- 
dence of some assignable causes which 
are, no doubt, derived from the nature 
of the process, requiring, as it does, hand 
feeding and hand closing of the regu- 
lating wheel. Although the operator has 
time to check his work 100% on a “go” 
and “no-go” gage, the control chart 
helped considerably to bring the process 
closer to the drawing mean, and a steady 
improvement is noticeable. Incidentally, 
the use of control charts helped to 
eliminate the unnecessary dressing of the 
grinding wheels, and increased the length 
of the run between dressing operations 
by approximately 25%. This is an ex- 
ample of the helpfulness of the control 





Fig. 7. Control chart for operation No. 10. 
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Fig. 8. 


chart even though the machine operator 
has enough time between each cycle to 
check every piece coming off the machine. 

The final inspection of the valves at 
the end of the line requires 109% visual 
inspection for finish. The dimensional 
characteristics may be checked by a 
sampling inspection procedure, as long 
as the entire process is controlled, so as 
to maintain a high quality level. 


Conditions Prior to the Installation of 
Statistical Process Control 

The experience with statistical control 
in the case discussed so far leads to 
certain general observations which will 
apply to almost any line production set- 
up. In general, the drawbacks and diffi- 
culties caused by a lack of statistical 
control will be as follows: 

1. Operators with different techniques 
produce a non-uniform product which 
is a frequent cause of trouble in sub- 
sequent operations. 

2. There is a tendency to play safe. The 
operator hesitates to work to the 
drawing mean and prefers the risk 
of producing parts which will require 
repairs, to the risk of making scrap. 
He makes his setup accordingly, and 
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Control chart for operation No. 11. 


the results are loss of production, 
too many reworks, and too many 
machines put in the line. 

The training of new help or inex- 
perienced operators is unsystematic, 
because the reasons for variations 
cannot be clearly ascertained. Such 
conditions delay the attainment of the 
desired efficiency. 

Too many inspectors are required. In- 
spectors are busy checking and re- 
jecting work of poor quality instead 
of helping to produce work of satis- 
factory quality. 

Production planning and scheduling 
break down, because the line output 
fluctuates when there is no process 
control. 

The adequacy of adopted methods is 
not clearly demonstrated, and very 
desirable improvements, sometimes of 
a simple nature, are thus delayed. 
The quality of the work in process is 
comparatively low, which necessitates 
a rigid final inspection with a conse- 
quent large amount of rejects. 

Floor inspection is slow and cumber- 
some. The large amount of work 
under inspection and waiting for in- 
spection increases the work in process 
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inventory. Floor space and equip- 
ment are poorly utilized. The instal- 
lation of statistical quality control 
corrects these conditions and increases 
the flow of the product through the 
lines. 


Rules for Statistical Control in Line 
Production 


Uniformly applicable rules for statis- 
tical quality control in line production 
may be derived from the example dealt 
with in this article. They may be stated 
as follows: 

1. It is necessary to have a good qual- 
ity control organization which will 
co-ordinate its functions with the 
activities of other departments con- 
cerned with manufacturing, inspec- 
tion, and industrial engineering. 

2. When planning statistical quality 
control for line production, determine 
first the operations which lend them- 
selves to statistical control, especially 
control chart procedures. Using com- 
paratively short runs, make frequency 
distribution analyses, and draw charts 
of the conditions as they exist. Where 
several machines are used in the same 
operation, be sure to study all of them 
to determine the difficulties involved 
and their causes. 

3. It has frequently been said and 
written that one of the first jobs of a 
quality control engineer is to sell sta- 
tistical quality control to manage- 
ment. Our experience points in the 
opposite direction. The real task may 
well be to sell statistical control to 
the lower levels, that is, to super- 
vision, and workmen. Management, as 
a rule, eagerly accepts progressive 
ideas. The quality control engineer 
must dispel the notion held by fore- 
men and supervisors that control 
chart procedures will hold up or slow 
down production. 

1. Remember that control charts will 
prove helpful, even where 100% in- 
spection is feasible or necessary. 

5. Pay particular attention to those 
cases where several machines are 
running on the same operation. Bring 
all in line and do away with the 
necessity of separating lots. Uni- 
formity will thus be secured, which is 
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one of the greatest assets of con- 
trolled straight-line production. 

6. Not only the quality of the product, 
but also the life of the tools and 
grinding wheels is affected by the 
operators’ technique. Control charts 
point out the better methods, and the 
knowledge thus gained can be used 
in the training of operators. 
When similar products are made on 
the same line, but from different ma- 
terials, statistical control is an ex- 
cellent tool to bring out the differ- 
ences in the characteristics of these 
materials, especially if they affect 
tool design and the materials used in 
the tools. 

8. Where control limits exceed specifi- 
cation limits, do not discard the use 
of control charts or other statistical 
helps. In the first place, lots result- 
ing from a controlled process are 
superior to the lots which were ob- 
tained from an uncontrolled process. 
Through intelligent use of the control 
chart method it may be possible to 
find means to vary the process or se- 
quence of operations so that the con- 
trolled process eventually will fit 
drawing tolerances. 

9. Finally, by all means, use the infor- 
mation available in statistical studies 
of a process to point out ways and 
means to improve the setup, tooling, 
or new methods leading to increased 
production. 


Conclusion 


The example of an automotive valve 
line will not conform in detail to every 
straight-line production setup, yet it 
represents a clear pattern of how quality 
control by statistical methods may be 
applied in general to line production of 
any type. The benefits accruing to man- 
agement from this rather new tool of 
statistical control are well recognized. It 
is gratifying to know that the workmen 
are also pleased when they recognize how 
control chart procedures help them in 
their work, and that they take pride in 
their accomplishments. This contribution 
to employee morale and to the improve- 
ment of labor relations adds to the value 
of statistical quality control and should 
induce quality control engineers to make 
full use of it. 
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The Broaching 
of 


Brasses and Bronzes 


Part II 


Broaching Speed. In general, copper, 
brasses, and bronzes are broached at a 
cutting speed of 30 feet per minute. This 
is normally the economical top speed for 
modern hydraulic broaching machines. A 
high speed return on such machine helps 
keep the idle time between actual broach- 
ing cuts to a bare minimum. 


Cutting Fluids. In broaching, lubri- 
cants perform the dual function of keep- 
ing the broach cool and reducing friction. 
They also assist chip flow, thereby in- 
creasing tool life. Both straight and 
soluble oils can be used when broaching 
brasses and bronzes, the former gener- 
ally diluted with paraffin or kerosene. 
Water-soluble oils have the advantage of 
greater cooling action and thus are par- 
ticularly good for light finishing cuts. 
Straight oils provide better lubrication 
for the heavier roughing cuts. Chlori- 
nated or sulphurized oils are also used 
at times for special purposes. 


Correct use of oils is as important as 
their selection. A generous flow at low 
pressure is usually desirable. Care 
should be taken to keep the oil free from 
chips, dust, and dirt. These impair finish 
and cause more rapid broach wear. In 
some cases, it will be found possible to 
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by Harry H. Gotberg 
Chief Engineer 
Colonial Broach Company 


Detroit, Mich. 


broach brasses and bronzes dry. For spe- 
cific recommendations on a given job, a 
broach manufacturer should be consulted. 


Estimating Production. The produc- 
tion to be expected for any broaching 
operation may be calculated as in the 
following example: 


Assuming: 
Cutting Speed, fm ...........30’ (360”) 
Return Speed, fm «..... 200.600 60’ (720”) 
ee eee ee 48 inches 
Starting @ Stepping... .....000 2 sec. 
Loading & Unloading ............ 5 sec. 
Production Efficiency ............. 85% 
Then: 
48 x 60 sec. 
Cutting Time -~—-— - 8 sec 
360 
48 x 60 sec. 
Return Time =——————-= 4sec. 
720 
Starting & Stopping = 2sec. 
Loading & Unloading = 5 sec. 
19 sec. 


60 (min) X 60 (sec) x 85% 


160 per hr. 
19 








Fig. 9. 


Handling of Broaches 


In addition to correctly designing a 
broach for a specific application, success 
in broach use involves a number of fac- 
tors completely independent of broach 
design and selection. Often one or an- 
other of these factors is overlooked with 
the result that broach life is shortened, 
production is lower than anticipated, and 
finish, dimensions, and accuracy are 
impaired. These also include not only 
correct handling and storing of broaches 


Fig. 10. The Pull-up broaching machine is 
used primarily for internal broaching such as 
rounds, splines, squares, gear teeth, etc. 











The horizontal machines are considered the “all around” machines in the broaching field. 
They are primarily used for broaching round holes, keyways and splines. 


in the shop, but proper means of inter- 
departmental transportation between the 
sharpening equipment and the broach- 


ing machine. 

In shipping, broaches should always 
be packed so that their teeth come into 
contact only with wood or some other 
soft substance. They should also be 
properly supported against breakage due 
to such shock as may occur if the ship- 
ping box is accidentally dropped. In the 
shop, the teeth of a broach should never 
be allowed to come into abrupt contact 
with any hard material such as a metal 
bench, edges or sides of a storage bin, or 
against another broach. Remember that 
the teeth of any broach are exceedingly 
hard and sharp. Many a shop man has 
learned this the hard way by inadvert- 
ently rubbing his finger or hand against 
them! Even the slightest nicking of a 
tooth reduces the efficiency of the unit. 
It may require resharpening or recondi- 
tioning to again place it in proper 
operation. 


Broach Racks. The most satisfactory 
method of handling broaches in the shop 
is to provide racks designed to support 
cach individual broach in a nearly ver- 
tical position. Contact of the broaches 
with the rack should be near the ends of 
each broach regardless of its length. The 
contacting surfaces of the rack should be 
of wood or some similar soft material. 
Avoid having the cutting teeth of the 
broach strike any hard material while 
the broaches are being placed in or re- 
moved from the rack. Storage bins 
should also be lined with wood. 

When broaches must be transported to 
and from the shop and the tool room, 
the rack may be equipped with wheels 
or rollers so that it may be easily moved 
and brought close to the broaching 
machine. : 
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Fig. 11. The Pull-down machine is similar to 
the Pull-up machine except that the action is 
reversed. It is used for the same type of work, 
but can be used more conveniently than the 
Pull-up where it is necessary to produce an 
internal profile accurately related to an outside 
surface, 


Broaching Machines 


Types of Broaching Machines. Broach- 
ing machines are generally divided 
into two classes, the Horizontal and the 
Vertical types. The horizontal types, 
Figure 9, are considered the “all around” 
machines in the broaching field. They are 
used not only for broaching round holes, 
keyways, and splines, but are also exten- 
sively applied to surface broaching opera- 
tions when equipped with the proper fix- 
tures and tooling. For accurate helical 
spline broaching, horizontal machines can 
be fitted with helical drive heads and 
master lead bars which rotate the broach 
as it is being pulled through the piece. 
Thus, the correct helix angle is always 
assured. Accuracy of the broaching 
operation is further increased by use of 
guide bars or follow rests which support 
the outer end of the broach as it passes 
through the piece. 

Vertical broaching machines are classi- 
fiable into four types: the Pull-up, the 








Pull-down, the Vertical Press, and the 
Ram Type Surface Broaching Machine. 
The Pull-up broaching machine, Figure 
10, is used primarily for internal broach- 
ing such as rounds, splines, squares, 
gear teeth, etc. It is equipped with an 
automatic broach handling mechanism, 
making it unnecessary for the operator 
to handle the broach. Pull-up machines 
are used more frequently where it is not 
important to accurately locate the in- 
ternal contour in relation to any outside 
contour such as gear teeth, etc. The part 
is merely dropped over the end of the 
broach shank, the operator presses a 
lever, and the broach handling mechanism 
and the machine ram do the rest. 

The Pull-down machine, Figure 11, is 
similar to the Pull-up except that the 

















































Fig. 12. J ertical presses are often used for 
hole broaching when fitted with push-broaches. 
They may also be used for surface broaching 
when equipped with a fixture having a tower 
for supporting and guiding a broach bar. 






















































Fig. 13. Ram type machines are used most 
widely for surface broaching, particularly the 
broaching of outside surfaces by means of 
“slabbing inserts”. These inserts are mounted 
on a slide type ram, vertically guided by 
gibs held rigidly on the machine’s column, 
such as this Colonial Dual Ram. 















action is reversed. It is used for the same 
class of work as the Pull-up but can be 
used more conveniently than the Pull-up 
where it is. necessary to locate an in- 
ternal contour (such as splines) in rela- 
tion to some outside contour (such as 
gear teeth). In such a case, the part is 
loaded on top of the platen, using a 
locating type fixture for holding. The 
puller is designed with a locating tang 
to hold the broach in correct relationship 
to the part. The Pull-down is also pref- 
erable for broaching large and massive 
parts since the work can be positioned 
on top of the platen, thus giving it a firm 
support and also preventing the parts 
from dropping after the broach has been 
pulled through the hole. Pull-down ma- 
chines are also equipped with automatic 
broach handling mechanisms. 

Vertical hydraulic presses, Figure 12, 
are often used for hole broaching with 
push-broaches. A semi-automatic device 
can be added which prevents the broach 
from falling down into the base of the 
machine. After the broach is pushed 
through, the part is removed and the 
broach returned with the up-stroke of 
the ram. Pull-up broaching attachments 
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are also available for such presses. Ver- 
tical presses may also be used for sur- 
face broaching when equipped with a 
fixture having a tower for supporting 
and guiding a broach bar. 

Ram type machines, Figure 13, are 
most widely used for surface broaching, 
particularly the broaching of outside 
surfaces by means of what are termed 
“slabbing inserts.” These inserts are 
mounted on a slide type ram, vertically 
guided by means of gibs held rigidly on 
the column of the machine. 


Machine Setup 


Adequate Machine Capacity. To as- 
sure proper machine setup, the first point 
is to make sure that the broaching ma- 
chine is of adequate capacity for the job 
(CONTINUED ON PAGE 100) 


7 [ ~.NOTE UNIFORM BLEND OF RADIUS 


BLENDING RADIUS 
AT ALL TIMES 


AND BACK OF TOOTH 





DOTTED LINES INDICATE STOCK 
REMOVAL IN RE SHARPENING 


Fig. 14. 


Proper method of sharpening broach 
teeth. Note that correct form and contour of 
teeth are accurately maintained. Original tooth 
form permits chip to curl and clear itself from 
edge of tooth. This also shows effect of suc- 
cessive sharpenings. 


NOTE CHIP POCKETS 





Fig. 15. Here, original tooth contour has not 
been maintained. Cutting wheel edge has pro- 
duced a groove below proper curvature of tooth 
form, creating a pocket which will cause chips 
to “load up”, thus decreasing chip clearance. 
This may result in broach breakage. A smooth 
finish on broach teeth also helps produce a 
greater number of parts between sharpenings, 
since there is less tendency for the cutting edges 
of the teeth to break down than when the edges 
are rough. 
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Fig. 1. Conservation of weight and material is effected in this cowling die by a wood core covered 


with a two- to three-inch layer of casting resin. 
to close tolerances. 


This stretchpress setup produced aircraft cowlings 
P P F : 


Press Tool Applications 


Of Casting Resins 


Under the impetus of war, the use of 
various synthetic casting resins for the 
fabrication of stretchpress and hydro- 
press dies as well as for drill jigs, as- 
sembly jigs, holding fixtures, and other 
production aids has gained wide accept- 
ance. Cast plastic dies are especially 
well-suited for forming the light metals 
used in aircraft production. As a result, 
much of the early experimental work on 
possible applications of casting resin was 
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carried out in aircraft plants. 

The success of this experimental work 
was a contributing factor to the phe- 
nomenal production schedules which the 
aircraft industry was able to maintain. 
It was possible to produce cast tools in 
a small fraction of the time required by 
more conventional methods. The low 
cost of the plastic dies when compared 
with metal dies was of little importance 
during wartime but provides a second 
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Shrinkage from Mold Dimension 
(inches per inch) 

Hardness, Rockwell ‘’R” Scale 

Flexural Strength, psi 

Modulus of Elasticity in Flexure 

Impact Strength, Izod—-ASTM 
(ft lbs per inch of notch) 

Compressive Strength, psi 
ASTM 

Tensile Strength 

Linear Coefficient of Thermal Expansion 
(inches per inch per ° F) 

Specific Gravity 





Baked 8 Hours Baked 8 Hours 
at 140° F at 140° F 
5% Accelerator 8% Accelerator 

0.0025” 0.0025” 

115 115 

8,000 12,000 
5to7 x10 5to7x 10° 
0.24 0.24 

13,000 12,000 
5,000 5,000 
0.00005 0.00005 
1.30 1.30 








powerful argument for peacetime appli- 
cations. 
Typical of the synthetic resins used 


Fig. 2. These duplicate hydropress dies, 
mounted on Masonite, have been used under 
75 tons press load. Although in test cases these 


dies have withstood 270 tons press load, in 
general, cast resin tools should be used at lower 
pressures and only with light metals. 



















for this work is Durez 7421-A castin 
resin supplied by Durez Plastics f 
Chemicals, Ine. This is a phenolic ther- 
mosetting resin in liquid form which can 
be cast in simple molds without the use 
of pressure. Cast pieces require only a 
mild bake (8 hours at 140° F for aver- 
age size castings) to develop their full 
strength. The resin is used with an ac- 
celerator which makes it more reactive 
so that it will harden in less time at a 
lower temperature. The percentage of 
accelerator used has an effect on the 
physical and electrical properties of the 
finished casting. Negligible dimension- 
al changes occur upon immersion or hu- 
midification of the casting. 

The accompanying table shows typical 
properties of this cast resin which are 
of interest to tooling and production en- 
gineers. 

Patterns for the mold used for casting 
the resin may be made of wood, plastic, 
plaster, metal, Masonite or other compo- 
sition board. Often an actual part may 
be used directly as a pattern. The molds 
are made from casting plaster, wood, 
metal, rubber, or latex. The molds 
may also be made from the casting resin 
itself using the same techniques as are 
employed in producing the final castings. 
The shrinkage factor should be allowed 
for in the original pattern or in the mold 


Fig. 3. A cast resin punch and die for forming 
24-gauge aluminum reflectors. The fine surface 
texture of the Durez resin and its low coefficient 
of friction contributed to the efficiency of the 
reflecting surface. 














when it is desirable to keep a finished 
piece within close tolerances. 

When the mold is completed, the inside 
is coated with various primers and part- 
ing agents according to the nature of 
the material that has been used for the 
mold and the degree of surface finish 
that is desired on the finished castings. 

When the mold is ready for use, the 
resin and accelerator are mixed, and the 
filler, if any, is added. Various fillers 
may be used but are not recommended 
as they usually lower the strength of 
the finished casting. After the mix has 
stood for a short period to allow air bub- 
bles to escape, it is poured slowly into 
the mold and allowed to stand for at 
least four hours. The mold and its con- 
tents are then placed in an oven for 
the necessary baking period. 

Upon removal from the mold, the 
casting is ready for use unless some pro- 
vision for mounting is necessary. Mount- 
ing usually entails the routing and 
grinding of the base, the drilling and 
tapping of suitable mounting holes, and 
fastening by means of coarse thread ma- 
chine screws to a Masonite, plywood, or 
other type of base. Incidentally, the 
casting resin may be machined in much 
the same manner as brass. Sanding is 
accomplished with regular wood sanding 
equipment, and for polishing, pumice 
and other standard polishing compounds 
are used. If the mold has been care- 
fully prepared, the cast resin will have 
a satisfactory surface and will require 
little or no further finishing. 

In the construction of large cast resin 
dies, it is possible to lessen considerably 
the volume of resin used by coring them 
with wood, thus making the wooden 
core part of the die itself. The cast 
resin layer or cross-section must be thick 
enough, however, to withstand any 
stresses set up by the shrinking of the 
resin around the wood. Cast resins have 
excellent adhesive properties when used 
in conjunction with wood, hence its choice 
as a core material. Metal inserts may 
also be molded into the plastic providing 


Fig. 4. The tooling of Figure 3 as used on a 
press brake. After the forming of 2000 pieces 
the dies evidenced no signs of wear. The job 
constituted a successful and low-cost method of 
forming the reflector. 





they are protected with a suitable coat- 
ing to prevent the acid accelerator from 
attacking the metal. 

Typical examples of dies produced 
from Durez casting resins are shown in 
the accompanying illustrations. 

The cowling die mounted on the 
stretchpress, Fig. 1, is approximately 
four feet wide and two feet thick and 
has a wood core. The core weighs 350 
pounds, and the two- to three-inch layer 
of resin covering it weighs 250 pounds. 
The whole unit was produced in twenty- 
four hours; two full days faster than a 
similar die of conventional material 
could be made, and at a cost of less than 
fifty percent. The cowlings produced on 
this die were well within close tolerances. 

The duplicate hydropress dies, Figure 
2, mounted on Masonite, doubled produc- 
tion at low cost. These dies which have 
been used under 75 tons press load have 
been found in some tested instances to 
be capable of withstanding 270 tons 
press load, equivalent to about 12,000 
psi. Normally this resin should be used 
at lower pressures and, in general, only 
with light metals. 

Another interesting and unusual ap- 
plication of the Durez casting resin is 
the reflector die, Figure 3, in which both 


the male and female sections are cast 
from the resin. These dies were used 
for forming 24-gauge aluminum reflec- 


tors. Of particular note is the fact that 
the dies were used on a power brake, 
Figure 4, in a plant where no hydraulic 
presses were available. A checkup of 
the dies after forming 2000 pieces re- 
vealed no signs of wear. It was reported 


that the surfaces of the formed alumi- 
num reflectors had a more consistent 
smoothness than similar reflectors. It is 


believed that this is due to the surface 
texture of the Durez resin and its lower 
coefficient of friction. Similar reports 


have been received relative to both hy- 
dropress and stretchpress dies. 












Forging Dies 

The temperature to which different 
materials must be heated for successful 
forging varies with their physical prop- 
erties and chemical analyses. Steel 
should be forged at 1600° F to 2400° F, 
aluminum at 900° F, and brass at 
1500° F. In selecting the tool steel from 
which to make forging dies, the forging 
temperature at which the material works 
best has to be taken into consideration 
because all die steels will not withstand 
the higher temperatures to which the 
forging blank must be heated. When 
forging brass at 1500° F the heat flow 
which occurs causes the die to become 
very hot resulting in damage to the die 
by cracking if the steel used is not of the 
type capable of withstanding the ele- 
vated temperature. 

To offset this condition, the Parker 
Appliance Company has adopted the die 
insert construction method in building 
their dies for brass globe valve body 
forgings. This type of die is composed 
of two parts, the die block and the die 
proper in the form of an insert, as 
illustrated in Figures 7 and 8. 

Latrobe’s LPD hot forming tool steel 
is currently used by the Parker tool- 
makers in making the die inserts. This 
is a low carbon, high tungsten, chrome, 
vanadium tool steel. It will maintain 
the desired physical properties up to and 
including a dull red heat, and will re- 












sist the formation of heat cracks com- 
mon to lower alloyed steels when used at 
elevated temperatures. 

The Parker engineers have found it to 
be more economical to follow the die in- 
sert method of construction, because the 
insert proper requires a considerably 
smaller quantity of expensive die steel 
than would the die block if it were made 
entirely from tool steel. When the die 
is worn out and needs to be replaced, 
only the insert has to be made, which 
again saves on the amount of die steel 
used for replacement. Since the die block j 
does not have to withstand as high a 
temperature as the insert, a lower alloy 
steel such as Heppenstall’s Hard-Tem is 
specified. 








by Carl F. Benner 
Assistant Editor 








The valve body cavity of the die insert 
is milled out on a Gorton 9-J Duplicator, 
Figure 9, using the master die block as 
the control pattern for the Duplicator | 
tracing stylus. Here again, the keyways 
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Fig. 7. 


insert into the die block proper. 


of the master die block are used for hold- 
ing and accurately positioning it in a 
fixture on the table of the Duplicator. 
This method of positioning assures ac- 
curate alignment of the centerlines of 
the forging die in relation to the master 
die block. In this operation the master 
die block is clamped to the table under 
the tracer spindle on the right, Figure 9, 
and the die insert block is clamped to the 
table under the milling spindle on the left. 

A drawing of the die insert construc- 
tion is shown in Figure 7, and although 
it is of an angle valve body instead of the 
offset valve body under discussion, the 
principle of construction and the method 
of anchoring the insert in the die block 
are the same. 

A tapered hole, with its center located 
on the line separating the insert and the 
die block, is drilled, and into this is fitted 
a #10 x 4” taper pin. Another hole is 
drilled 9/16” from the center of the 
tapered hole, step counterbored, and 
tapped to take a #2 ASA lock screw, 
Section C-C, Figure 7. The counterbor- 
ing is performed with the taper pin in 


Fig. 9. 


A Gorton Duplicator, Model 9-J, is 
used in the Parker Appliance Company tool- 
room for milling out their forging die cavities. 
{ special fixture for holding the master die 
block is positioned on the compound slide at the 
right-hand end of the duplicator table and under 


the tracing stylus quill. The die insert block 
is placed under the cutter spindle. Proper 
centerline orientation of the work and master 
is assured by the fixed relationship that is es- 
tablished, throughout the entire tooling program, 
between all operations and the Goss & DeLeeuw 
chuck and fixture keyway centerlines. 


The die insert method of construction. 


Detail C-C shows the means of locking the die 


place thereby providing a seat in the top 
of the taper pin with which the head of 
the lock screw engages. This type of con- 
struction assures positive locking of the 
insert in the die block. 

Figure 8 illustrates the hammer and 
anvil members of the die for the forged 
offset valve body. The forged blanks 
must completely fill the die cavities; 
therefore to allow the material to flow 
freely in all directions a large flash is 
provided, ranging from 15 to 20 percent 
of the forged blank volume. The flash 
line thickness is held to 1/16” on both 
hammer and anvil die, thus making the 
total thickness of flash %” at the flash 
line. The flash line width, between forg- 
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Fig. 10. The portion of the Parker forgin 
department devoted to turning out heavier a 
such as forged brass and aluminum valve bodies. 
The operator at the right is removing a brass 
slug (1500° F’) from the Morrison furnace for 
placing on the die in the 1000 ton Minster 


forging press. 


ing and gutter, is 3/16”. The maximum 
thickness of the flash beyond the flash 
line is held to 4” since the depth of each 
gutter in the hammer and anvil dies 
is Ke”, 

After all machining and hand finishing 
operations on the die have been com- 
pleted, the anvil and hammer dies are 
clamped together and through opening 
D, Figure 8, molten lead is poured into 
the cavity. In this manner a sample is 
taken for checking the cavity dimensions 
of the die which has to produce forgings 
within .005” tolerance of specifications. 


Fig. 8. Cross-sectional details of the hammer and anvil dies for forging the Parker Offset 
Globe Valve body. Dotted outline in lower left-hand view shows relative size and positioning 


of cold-drawn brass slug or billet. 


The final checking of the dimensions and fits of the mating 


die cavities is done by pouring lead into opening D, thus obtaining a lead model of the forging. 
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Fig. 11. 4 heated slug positioned over the 
anvil die. One stroke of the press ram and 
hammer (upper) die will form the valve body 
shown in Figure 12. All Parker brass and 
aluminum valve body forgings are completed 
with one blow of the hammer die. 


lhe Forging Operation 


The forged blanks are produced in the 
Parker shop on a 1000 ton Minster 
Knuckle Joint Forging Press, Figure 10. 
The ram on this type of press can be ad- 
justed for a predetermined length of 
stroke to give the necessary space (with- 
in the limits of the press) between the 
hammer and anvil dies. This adjustment 
feature makes it possible to hold the 
thickness of the flash line next to the 
forged body to that specified, i.e., 4’ 
This feature, at the same time, protects 
the dies from damage because the sur- 
face of the hammer die is not permitted 
to strike the surface of the anvil die with 
appreciable force. 

Figures 11 and 12 show the hammer 


and anvil dies set up in the Minste) 
press. In Figure 11 the heated slug or 


billet is in position for the forging stroke, 
and in Figure 12 the forging stroke has 
been completed and the forged blank is 
ready to be removed from the die. The 
parts pictured here being forged are not 
those of the particular offset valve body 
under discussion, but the forging pro- 
cedures are the same for all types of 
Parker valve bodies. 

Initially, when putting a new model 
forging into production, the length to 
diameter ratio of the forging slug or 
billet is determined by trial and error. 
The variable factors are that with the 
slug positioned either vertically or hori- 
zontally over the die cavity a combina- 
tion of diameter and length can be found 
that will result in the most uniform flow 
of material into and throughout the die 
cavity with, at the same time, just the 
right creep and cooling of flash to insure 


Fig. 12. The forged valve body with excess 
flash material. Note that the flow of the flash 
is governed by the flash line and gutter pattern 
plainly seen in Figure 11. Where the greatest 
amount of metal is to be displaced adequate 
gutter capacity has to be provided in order to 
expedite the flow of metal. 


the highest quality, metallurgically, of 
When the optimum com- 
bination or approximate dimensions are 
then found, the exact length for the slug 
is determined by computing the volume 
of the forged blank and then adding 15 
to 20 percent to take care of the volume 


forged body. 


of flash material. The slugs are then 
cut uniformly to this calculated length 
on an automatic cutoff machine from 
cold-rolled brass bar stock. 

The slugs are heated to 1500° F ina 
Lindberg or Morrison furnace. The 
operator at the right in Figure 9 is re- 
moving a slug from the furnace prepara- 
tory to placing it on the die. As soon as 
the slug is positioned on the die (see 


cotted outline of slug in lower left-hand 


























view of Figure 8), the press operator near the top, with a line running down 
starts the down stroke of the ram, to the side of the press to a shutoff valve. 
which the hammer die is attached, by From this valve, a flexible line with the 
stepping on a foot pedal and by one’ double nozzle gun on the end is available 
stroke of the ram the round slug is con- for the operator to use. He operates the 
verted into a forged valve body blank. spray by pressing a trigger which actu- 


To prevent the forging from sticking ates a nozzle valve in the gun. 


in the die, a parting fluid, compounded Trimming Die 

of graphite and oil, is sprayed on both As the forged blank comes from the 
dies by a double nozzle oil gun. This forging press the flash or excess material 
spray equipment, Figure 9, consists of a that flowed into the die gutters is still 
tank, mounted on the side of the press attached and must be removed. This is 





Fig. 14. A perspective view of the trimming punch and die. The hardened cutting edge of 
the die has a land of 6" and the balance ef the opening is relieved 3° on a side which permits 
the body forging to drop on through as flash material is severed. 





FIGURE 14. ® pr DRAWN BY MM. 

















accomplished by a set of trimming dies 
mounted in a punch press. 

The trimming dies are composed of 
two parts, the punch and the die shoe, 
Figures 13 and 14. The face of the 
punch and the contour of the die shoe 
opening are milled out on the Gorton 
Duplicator, Figure 9, using the master 
die block as the control pattern. Here 
again, the keyways on the master die 
block serve to position the master block 
on the duplicator table, thus assuring the 
shape of the trimming punch and die 
shoe will be an exact duplication of the 
master die block. The material used for 
the die shoe is Wheelock, Lovejoy & Com- 
pany’s Hy-Ten, “M” Temper, Oil-harden- 
ing steel. The trimming punch is made 
from TS #6 and is not hardened. 

It should be noted that the face or 
cavity of the punch is an exact mating 
duplicate of the shape of one half of the 
forged blank except that it does not ex- 
tend quite half way around the body. 
This shortening of the punch cavity 
allows for the thickness of flash material 
around the forged blank, and insures 
that when the trimming punch strikes 
the forging for the trimming operation 
the impact from the punch is distributed 
uniformly over that total area of the 
forging which might occur in the trim- 
ming operation should the pressure not 
be evenly distributed. 
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Fig. 13. 
punch. 


The trimming die shoe and trimming 
The punch cavity is profiled (in con- 


formance to the upper master die block) to fit 


over the forged body. The cutting edge or 
opening in the die is profiled to the shape of 
the valve body. 


The trimming operation is performed 
on the Minster #5, 45 ton Open Back 
Inclinable Press shown in Figure 15. The 
forged blank is placed within the profiled 
opening in the die shoe and is supported 
by its surrounding flash material. The 
trimming punch comes down to close- 
fitting engagement with the upper area 
of the forging; the balance of the down- 
stroke travel forces the forging through 
the die opening thus shearing the excess 
material. As shown in Figure 13 the 
sharpened edge of the hardened die open- 
ing has a 1/16” land and is then relieved 
3°. This insures clean removal of the 
flash from the valve body and the holding 
of specified size throughout the produc- 
tion run. 

(To be Continued) 


Fig. 15. A flash trimming operation being run 
on the forging shown in Figure 12. This setup 
in the Parker plant is made on a Minster 
#5, 45 ton press. The 4%" land around the 
cutting edge of the die assures a long tool life 
due to providing sufficient material for several 
regrinds as the edge may become dull. Good 
housekeeping and safety precautions prevail 
throughout the Parker shops. Note the 
lines” whereby with each downstroke of the 
press the operator’s hands are withdrawn from 
the danger zone. 
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Exact Size Of Trial Cuts 
Is Measured 


A simple, effective solution to the 
problem of measuring the exact size of 
trial cuts in bringing a hole up to size 
during boring or grinding, has been pro- 
vided by using the Moore Direct-Reading 
Leaf Taper Gages. Conveniently packed 





box, a 


plastics 
thirty-six gages are arranged 
cally and according to dimensions in an 
individual slot, properly labeled to en- 
able the operator to select the desired 


in a complete set of 


numeri- 


gage at a glance. Ample finger room is 
provided between slots for quick pickup, 
as demonstrated by the set above. The 
gage is simply inserted into the hole and 
its diameter is read directly from the 
gage. 

Each leaf is a separate tool accurate 
to .00025”, and may be used individually 
without interference from any other 
leaf in the set. The graduations on 
“ach size overlap the next by .010” to 
facilitate measuring of counterbored or 
shoulder holes. The taper gages are 
short enough to permit their insertion 
into a hole between the withdrawn cut- 
ting tool or grinding wheel, without mov- 
ing the work. See photo at lower right. 
They also may be used to measure the 
bottom of through check for 
bellmouth or taper. The diametral two- 


holes to 


os 


point contact also facilitates checking 
holes for out-of-roundness. The leaves 
are arranged to enable measuring of any 
holes in fractional increments of 7s” 
(:5” in most cases), if holes are at least 
is” deep. 

Skilled or unskilled operators are 
quickly at home with Moore Direct-Read- 
ing Leaf Taper Gages because of their 
flexibility and the simplicity with which 
accurate measurements can be made as 
compared with the complicated proce- 
dure of measuring with light, springy 
inside calipers or telescopic gages. 

Before a hole is brought to size, it is 
impossible to measure it or determine 
how much stock remains to be removed, 
since a plug gage will not enter the hole. 
Many trial cuts, with tiny increased in- 
crements, are necessary, with the danger 
of any one of these overcutting the hole. 
Any increment of size can be measured 
by the Moore Leaf Taper Gages, instead 
of an infinite number of plug gages or- 
dinarily required. 

Individual leaves may be purchased to 
replace those worn out or lost. Mail in- 
quiries for information to Moore Special 
Tool Company, Inc., Dept. 5-89, 726 
Union Ave., Bridgeport 7, Conn., or use 
our INFORM-A-GRAM Key No. 589-S. 
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Reciprocating Action (In and Out) 


— Bene 


Electric “Ss 
RECIPROCATING TOOL 888 |" 


Motion is “in and out” not spinning or rotary. Tool is 
portable — light weight — carry it anywhere — easy to 
handle. Self contained. Ready to plug into any 110 
volt electric outlet. Use it to work on any metal, wood, 
plastic or other materials that may be filed, sawed or 
polished. Delivers 1000 strokes per minute, much 
faster than hand methods. Complete line of files, 4 
scrapers, hones and other accessories available. } 
















A useful addition to any shop doing a vari- 
ety of work. Often takes the place of a 
costly fixture. 


@ ROTARY TABLES 


UNIVERSAL — With exception of Model 
BH-9, all tables are so designed that a di- 
viding attachment may be purchased at any 
time after table is in use. 

THROWOUT WORM — May be disengaged 
a, Pm engaging it does not throw it 
out of adjustment. > - 2 
HANDWHEEL— is shaped to fit the hand— as 
quick action type. 





GRADUATIONS—Are cut on a special grad- Rotary table may be used for work on mill- 
uating machine. Degrees are indicated on ing machines, shapers, drill presses and hor- 
the platen, minutes are on the dial. izontal boring mills. 








PROMPT DELIVERY «+ Write for Literature 


ACME TOOL COMPANY 





RECISION 
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TOOLS 
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| Fig. 16. Relative to surface broaches de- 

| — for use with a broach holder, or where 

justment or “shimming” to increase broach 
height is allowed, teeth can be reconditioned by 

| re-stepping and re-backing off the top of the 

| tooth form. Proper stepping, backing off, and 
tooth depth must be maintained. In most cases, 
broach should be sent to manufacturer for such 
work, since the same machines employed for 
producing broaches should be utilised $0 restore 
the broach to its initial condition. 











DOTTED LINE NOICATE STOCK REMOVAL 
TO SALVAGE DAMAGED CUTTING EOGE 
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— INDICATES SHIM USED TO BRIN 


EDGE TO CORRECT HEIGHT 


(CONTINUED FROM PAGE 88) 
in hand. This, of course, includes length 
of stroke. The capacity must always 
be sufficient to avoid both stalling the 
broach in the work and jerky operation 
during the cutting stroke. Shop main- 
tenance of broaching machines should be 
such that the machines are kept up to 
their rated capacity at all times. 


Alignment of Machine. The center- 
line of the ram head and puller must be 
in alignment with that of the work. Sim- 
ilarly the follow rest, if used, should be 
in alignment with the centerline of the 
broach. Wear in the ways of the ma- 
chine, in the puller mounting, in the fol- 
low rest bars, or in the broach mounting 
hole in the follow rest, should not be 
excessive if accuracy is to be maintained 
and the danger of broach breakage 
avoided. This applies to Pull-up, Pull- 
down, and Horizontal type broaching 
machines performing any kind of hole 
broaching, such as round, spline, or key- 
way cutting operations in copper, brass, 
and bronze. 

In helical spline cutting operations 
where a broach drive head is required, 
the master lead bar, driving mechanism, 
and puller adapter must be maintained 
in good condition if an accurate helix 
angle of the broached splines is to be 
obtained. This is doubly important if 


100 


the spline in the part to be broached is 
of considerable length and the helix 
angle is large (short lead). 


Fixtures 


Round, Spline, and Keyway Broaching. 
When broaching holes, splines or key- 
ways, the centerline of the fixture in the 
face-plate or platen of the machine must 
be as accurately located as possible. The 
fixture should fit and hold the work as 
closely as possible and still permit ready 
insertion and removal of the part. Where 
a question of extreme concentricity is 
involved, it is usually better from a pro- 
duction standpoint to broach first and 
then locate and machine the OD in rela- 
tion to the hole. 


Surface Broaching. For surface 
broaching, the fixture must be of rigid 
construction to prevent any movement of 
the part during the pass. The method of 
holding the part in the fixture and the 
pressure applied in holding it in place 
must be sufficient to prevent slippage 
during broaching, as well as to hold the 
part in correct relationship to the broach 
cutting surfaces when inserted. This is 


Fig. 17. Special gages are available for checking 
tooth form for correctness after grinding. 
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Fig. 17-A. Method of using gage for checking 
tooth form. 
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Grinding department of Tools & Gages, Incorporated. 





See detailed list of equipment below. 


tired of the Old Grind ? 





We'll take it over. Grinding is our 
business. We have the equipment GRINDING DEPARTMENT 
(see list at right) and the skilled EQUIPMENT 


manpower for any kind of grinding. . (h:-Aitiindiiiaiies 


1—No. 11 Blanchard Grinder 


From the simplest surface grinding to 1—No. 22 Heald Rotary Grinder 
the most intricate form grinding .. . 4—Internal Grinders 

° 4—External Grinders 
from relatively easy tolerances to 


3—36"J & L Optical Comparators 


tenths or less, if necessary . . . from 2—Toolmekers Microscopes 
one piece to large quantities ... at 42—Sets of Gage Blocks (81 blocks per 
lowest prices possible for the accu- set) providing one set for each Grinder 


: Hand and Gagemaker 
racy you require. 
Remainder of our shop is equally 
well equipped and provides facilities 


Send us your prints for firm quota- for supplying all of your require- 





tions and dependable delivery com- ments on tools, gages, special ma- 
mitments to any point in the United chines or precision components. 
States. 
































BUILDERS OF PRECISION TOOLS 






GAGES ++ JIGS © + FIXTURES 


UK & 


eesti 
INCORPORATED 


3112 EAST 63rd STREET * CLEVELAND 4, OHIO 
MICHIGAN 7230 





important both to assure accuracy and 
prevent catching of the part against the 
broach during the pass. Just as many 
difficulties have been traceable to insuf- 
ficient fixture rigidity in broaching as in 
other machining operations. Be sure the 
part is well supported. 


Indexing Fixtures. The precautions 
concerning rigid construction of fixtures 
and holding the part rigidly apply espe- 
cially to fixtures which also handle the 
indexing of parts. between successive 
broach passes. The design of the index- 
ing fixture must be such that there is no 
backlash which would permit movement 
of the part during the pass of the broach. 
This applies particularly to continuous 
high production surface broaching opera- 
tions where extreme accuracy is required 
as in producing aircraft and similar pre- 
cision parts. 


Broaching Cored Holes. Whenever a 
cored or forged hole is to be broached 
from the rough, an “equalizing fixture 
should be used. The use of a fixture of 
this type prevents highly localized or un- 
equally distributed tooth loads which 
tend to force the broach out of align- 
ment. For the same reason, a drilled 
hole should be square with that face or 
surface of the part which locates against 
the broaching fixture. 


Machine Operation 


A broach should never be returned to 
its starting position until the work has 
been removed. Unless the piece is re- 
moved the end of the broach may strike 
the edge of the hole, causing possible 
broach breakage and it may also damage 
the fixture. 


Before starting the broach pass, the 
piece should be firmly seated in the fix- 
ture. In round or spline broaching, this 
means that the piece must be as fully 
seated in the retaining adapter as pos- 
sible, and that it is seated “all the way 
around” and is not “cocked.” In surface 
broaching, the piece must be properly 
seated and the retaining clamps brought 
up to full contact pressure, either by 
hydraulic or mechanical action, depend- 
ing on type of fixture used. 


Should the part “jump” into full con- 
102 


tact with the fixture while the broach 
is moving, tooth breakage is almost cer- 
tain to occur since the part would have 
a tendency to cock and jam against the 
broach. In the case of a hole broach, 
the broach itself may be broken off in 
addition to tooth breakage. 


Broach Sharpening 


Proper resharpening of broaches will 
prolong the life of the tool and will also 
help keep satisfactory production unim- 
paired, both as to quantity of parts pro- 
duced and their conformance to specified 
dimensions and finish. Resharpening 
should be undertaken with the object of 
restoring the cutting edges of the broach 
to their original condition. 


Best results can be obtained only if 
the special equipment developed for this 
purpose is used. Makeshift or impro- 
vised equipment cannot be expected to 
produce the accuracy and finish that can 
be obtained with the special broach 
sharpening machines now available. 
Such sharpening equipment should be 
kept in first-class condition and should 
be operated only by men familiar with 
the essential requirements of the broach 
sharpening operation. Satisfactory 
broach performance and length of life 
can be obtained only if the cutting edges 
are maintained as originally designed. 
Any marked departure from the original 
form of the teeth will result in incorrect 
cutting action and possible irreparable 
damage. Special gages, Figures 17 and 
17-A, are available for checking tooth 
form for correctness after grinding. 

Only enough metal should be ground 
from the face of a tooth to bring that 
particular tooth to the desired sharpness. 
Treat each tooth as an individual grind- 
ing job and sharpen accordingly, Figures 
14, 15 and 16. Only for special types 
of broaches where the step per tooth is 
graduated to close limits is it necessary 
to grind exactly the same amount of 
metal from the faces of all the teeth. 


It is also important in the sharpening 
operation to use the correct type of 
grinding wheel. The wheel size, grain, 
and grade all have a bearing on the 
speed of sharpening, prevention of burn- 
ing the steel, glazing the wheel, etc., just 
as in other tool sharpening operations. 
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Four-Way Vertical Press 
With Horizontal Platens 


All four methods of plastics molding, 
now accepted as standard, may be per- 
formed on the Quad Four-Way Plastics 
Press. Designed and built by the Som- 
mer and Adams Company, 18509 Euclid 
Ave., Cleveland 12, Ohio, this versatile 
machine will handle injection, compres- 
sion, transfer, and combination injection- 
compression molding with great effi- 
ciency. 

Completely automatic, fully hydraulic 
and vertical in operation, the Quad Four- 
Way Press will be available in two ca- 
pacity ratings: 250 Ton ,—_—— 


tion to the feed chute provides additional 
effective pressure within a conventional 
stroke length. The feed section is posi- 
tioned by means of an hydraulic cylinder. 
Electrically heated platens and a sepa- 
rate infra-red preheating section permit 
fast cycles with TS or TP materials. 

The high speed injection plunger can 
be adjusted to any desired intermediate 
or low speed. 

For complete details, write to the 
manufacturer, Dept. 7-01, or use IN- 
FORM-A-GRAM Key No. 701-S. 





—10 oz. and 350 Ton— | 
16 oz. It can be adapted 
to simple compression 
and transfer jobs and is, 
as well, an effective in- 
jection machine. Fur- | 
thermore, when required 
by the nature of the job, 
compression may be em- 
ployed immediately fol- 
lowing injection of the 
plasticized material into 
the mold cavities. 

The vertical construc- 
tion of the press per- 
mits the unique combina- 
tion of the vertical feed 
chute and feed plunger 
with horizontal mold 
platens. Many molders 
will welcome vertical 


| Handy 
SET-UP STUD AND NUT SET 


EVERY BACKING IN YOUR x QUICKLY PAYS FOR ITSELF 
PLANT NEEDS ONE InGs 





Specially designed T-slot nut will prevent dam- 
age to table slots caused by ordinary nuts. 


IN TIME SAV 


Each Set Consists of 


4—3” Studs 
4—5” Studs 
4—7” Studs 
4—Nuts 
4—"‘T’’-Slot Nuts 
4—4” Studs 
4—6” Studs 
4—8” Studs 
4—Washers 
4—Coupling Nuts 


<< All Sets in Individual Cases 





equipment which enables 
work requiring inserts, 
preforms, etc., to be han- | 
dled in horizontal molds. 
This vertical construc- 
tion also permits a more 
even distribution of the 








| 
Holes & Thread A | B | c D 
———EE | | — - 
| Y_"—13 THD. 555 | Mn | haat * 
| | | 
%—11 THD. 675 1%" 15/32" | | 1M" 


%”—10 THD. .800 1%” |” | OMe 





powder directly in the 
path of the _ injection 


Prices 
plunger because the ver- Uy” Set, $22.00 
tically fed molding com- 54" Set, $24.00 
pound disposes itself %" Set, $26.00 





evenly with the pressure 
area, thus utilizing a 
greater percentage of the 
ram pressure. This de- 
sign feature of the in- 
jection plunger in rela- | 


NOBLE 
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Made of Quality Steel, Case Hardened and 
Chrome-Plated for Long Life. 

Class 3 Threads 

Sets Sized to Provide Greater Rigidity in 
Clamping. 


IMMEDIATE DELIVERY 


& STANTON, Inc. 
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| KNOW Abd THe 

| NGCES... 
on your drills, reamers, 

milling cutters, lathe tools, etc. 


.-and duplicate them at will! 






The precision 
optical protractor for measuring 
exact angles on cutting tool edges. 


@ Assures new-tool efficiency 
on re-grinds. 


@ Makes duplication of angles 
easy. 


@ Checks for centering accu- 
racy on cutting lips. 


@ Quick inspection of tools 
without removing from machine 
or grinder. ies 
pPeseeenenco——/Mog 
I 


Jett lovee 


Sent upon inquiry. 
Write for your copy! 


tHe BENTON co 


Dept.T 351 S. LA BREA AVE., 
LOS ANGELES 36, CALIF. 


MANUFACTURERS OF OPTI-TOOLS 
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Optical Micrometer 
Inereases Accuracy 


The need for a device to accurately 
measure the thickness of transparent 
curved plastics and glass led to the de- 
velopment of this optical micrometer. 
Perfected by an internationally-known 
scientist, it will measure curved surfaces 
and the central portions of large sheets 
where ordinary micrometers cannot 
reach. It is scaled to .001” and accurate 
readings are speedily 
obtained. 

A crayon mark is 
made on the side 
away from the mi- 
crometer. When the 
micrometer is first 
placed over the mark, 
it will appear blurred. 
The thimble is then 
turned until the mark 
has maximum clarity 
and sharpness. The 
reading on the barrel 
and thimble gives di- 
rectly the thickness of 
the sheet. 

This instrument 
a. consists of a micro- 
scope, which can be 
screwed up and down, 
in an outer tube. The lower end of the 
tube is a plastic (acrylic) nosepiece that 
is held against the sheet to be measured. 
This nosepiece has three long inserts of 
very soft neoprene that project a few 
thousandths of an inch from the plane of 
the base. When using the micrometer, 
these inserts sink level with the plane of 
the base and prevent any lateral motion 
that might cause scratching. The nose- 
piece is 2” in diameter and 3” long, and 
the diameter of the thimble is 1.5”. It 
weighs less than one pound. An attrac- 
tive carrying case is supplied which 
contains complete easy-to-understand 
directions. 

Descriptive literature is available 
from Aireon Manufacturing Corpora- 





| tion, Dept. DJ, 166 W. Olive Avenue, 


Burbank, Calif., or use our postage-free 


| INFORM-A-GRAM Key No. G99-S. 
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Expensive Grinding 


Operations Eliminated FLEXOLAP 
ea ae GIVES YOU FOUR 
xpensive grinding operations in pro- 
ducing standard drill bushings are elimi- IMPORTANT ADVANTAGES 


nated by the Conex adjustable center 
bushing blank. This mass production 
item, which is more than three quarters 
completed when purchased, is composed 
of two pieces, a sleeve and an insert. 
The sleeve is slotted to allow for slight 
expansion or contraction to fit the hole 








which will be the bushing location. The 
sleeve comes completely finished and re- 
quires no work on it. The insert, not 1 
completed, has a tapered outside diam- ? 
eter, its length is to size, and has a : 

’ ’ Fe d -fe b Mecs 
finished indexing slot. However, the hole 2. to edb ons Geanel - ne, 
through the insert is not drilled, but its | 3, Barrel is taper-bored at both ends, pro- 

4. 





Original features of construction guar- 
antee accurate adjustment and flexi- 
bility under load. 





eccentric drill-center location is started ena SSee eens seas Sie ae 


a . lapping segments. 
and the required size of hole has to be Barrel shape counteracts tendency to 


drilled. bell-mouth holes. 

The centers of the holes in both sleeve FLEXOLAP SET M: Six laps of commonly 
and insert are eccentric to their outside used sizes, each with a ferrous and a non- 
diameters in like amounts. Thus rota- ferrous barrel, complete with stand... 75 
tion of the sleeve with respect to the FOR HOLES UNDER ,;’ 
insert makes the drill-center of the in- | MIDGET LAP, made on a dif- 
sert adjustable from true concentricity, | econ) =r gagged 
or dead center, to vs” off center. Jig- the same protection against bell- 

; xe ; © > 22 aro mouthing. Furnished in sizes to 
boring, reaming, and plugged holes are SS caw talc Gene UE te 
therefore eliminated. Adjusting tool included with each 

package. 


The user can complete the insert to 
the desired drill size in a small fraction 
of an hour by drilling and hardening. 
The blank insert can be tapped instead, 





if desired, thus making it a tapped a a 
fastener. The knurled completed bush- mes «saan Tags $15.00 
ing illustrated is used in dural, plastic Trial Assortment—38 


laps—all sizes. .... $ 3.00 
All patent rights on the above tools held by 


and wood drill jigs. 

Complete details and specifications can 
be obtained by writing Conex Products, 
Dept. TD, Box 629, Glendale, Calif., or THE FLEXOLAP MFG. co. 
use INFORM-A-GRAM Key No. K21-S, | | Det: 2156 W. Fulton St. Chicage 12, Itt. 
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Standardize 
with these 
At one-half your cost to build, you can stock 
in your own tool crib any or all ‘‘27 Varieties”’ of 
Noble & Stanton’s standardized Jig and Fixture 
Components in a full range of sizes to meet your 


a Order To day a you stock drill jig bushings 
IMMEDIATE DELIVERY 















































Noble & Stanton standards are preferred by 
those who demand the highest quality tooling. 

Portfolio containing actual size drawings and 
prices will be sent on request. 








QUARTER TURN “LIGHTNING” CLAMP ASSEMBLY. Positive 
clamping . .. instant release . . . 1045 forged steel clamp lever . . . ground 
thread alloy steel stud . . . available in 27 size combinations. Ask “97 VARIETIES” 
us for free demonstration” by one of our representatives. 

The Chrome Plated Line 


Adjusting Head Screws 
Adjusting Half Nuts 
C-Washers 

Cam Action Clamps_ 
Clamp Rests 

Flange Nuts 

Gang Mill Fixture Bases 
Ground Thread Studs 
Heel Clamps 

Heel Clamp Assemblies 
Hand Knob Clamp Assemblies 
Hand Knob Clamps 

Hex Jig Feet 

Jig Feet 

Knob Shoe Assemblies 
Mill Fixture Bases 


Quarter Turn “Lightning” 
Clamps 


Quarter Turn Screws 
Rectangular Box Jigs 

Square Box Jigs 

Stud Drivers 

Swing Bolts 

Swing Clamps 

Spherical Washers 

Socket Head Shoulder Screws 
T-Angle Plate Fixtures 
Precision V Blocks 




















CAM HEEL CLAMP ASSEMBLY. Positive clamping with cushion 
action ... will not creep ... instant release . . . vibration will not 
release cam lever . . . available in 21 size combinations. Ask for free 
demonstration by one of our representatives. 


NOBLE ae STANTON, Inc. 


Manufacturers of Tools, Gages and Their Accessories 
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Science « Research e Methods + Tooling + Production + Trade News and Reports 








A newly adopted form of recogni- 
tion for “distinguished service and out- 
standing achievement” among executives 
and employees 
of Allegheny 
Ludlum Steel 
Corporation 
has been pre- 
sented to four 
men by Hiland 
G. Batcheller, 


The Allegheny 
Ludlum Award 


company president. ; 

The award was presented to Vere B. 
Browne, vice-president in charge of re- 
search and a member of the board; 
Walter M. Patterson, manager of the 
electric furnace department at the com- 
pany’s Brackenridge, Pa., mill; David P. 
Bartell, chief chemist at Brackenridge, 
and Walter Miscosky, of the Bracken- 
ridge chemical laboratory. 

While Mr. Browne and Mr. Patterson 
received individual awards—each of 
which consists of the “president’s medal,” 
a certificate, and a $1000 cash award— 
Mr. Bartell and Mr. Miscosky divided 
the third award for their joint “extraor- 
dinary accomplishments in reducing the 
time required to determine the chemical 
analysis of alloy steels.” 

Mr. Browne, who became associated 
with the Allegheny Steel Company in 
1909 as chief chemist and rose to the 
position of vice-president in 1930, was 
cited for “continuous contributions to the 
art of making magnetic, stainless and 
other alloy steels ... benefiting not only 
the corporation but all industry; and for 
the valuable assistance he has rendered 
customers in the application of the alloy 
steels developed by him or under his 
direction.” 

Mr. Patterson began work with the 
company as third helper in the open- 
hearth department of the Brackenridge 
mills in 1922. He was honored for 
“continuous accomplishment in the field 
of electric furnace operations.” 
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Mr. Bartell and Mr. Miscosky were 
honored for finding a means of obtaining 
more quickly the chemical analysis of 
alloy steels. 

The Allegheny Ludlum award, adopted 
recently by the board of directors, is 
presented to those nominated by superi- 
ors and approved by board action. The 
“president’s medal,” a four inch bronze 
medallion, carries on one side the phrase: 
“Presented to - — —, to honor dis- 
tinguished service and achievement.” The 
opposite. side bears the title: “Presi- 
dent’s Medal” and the relief of a steel 
worker. 

Future demand for engineering grad- 
uates will be more than twice as great 
as before the war, according to Karl T. 

Compton, pres- 
ident of Mas- 

M.I.T. President sachusetts 


Cites Need Institute of 


Technology. 
for Engineers “Despite in- 
creased mili- 
tary and civil- 
ian demands during the war, the number 
graduating from engineering schools,” 
he declared, “has declined steadily to a 
low this year of less than 7,000, including 
those in Army and Navy sponsored pro- 
grams. This compares with a normal 
complement early in the war of almost 
15,000.” 

In an article appearing in Educational 
Focus, Bausch & Lomb Optical Co. publi- 
cation issued Nov. 11, Dr. Compton pre- 
dicted that the nation’s deficiency in 
technical manpower “will not be wiped 
out untH 1952 at the earliest.” 

Dr. Compton pointed out that during 
the war virtually all of the technical 
talent focused its attention on the de- 
velopment of equipment and techniques 
for winning the war. 

“Even though a great deal of this re- 
search will have peacetime application, 
we have undoubtedly lost ground in our 


165 





INDUSTRIAL 


DIGEST 








constructive efforts constantly to im- 
prove the standard of living. Further, 
we have drawn heavily on our reservoir 
of fundamental scientific knowledge be- 
cause most of the war research concerned 
the application of science and any basic 
research was incidental to the major 
task. We must therefore promptly re- 
plenish the supply of the ‘raw materials’ 
of engineering and science.” 

The M.I.T. president added that dur- 
ing the war almost every company pro- 
ducing war equipment was dependent in 
some way. on technical manpower. “That 
this trend will continue in peacetime is 
borne out strikingly by a survey recently 
conducted among 125 companies through- 
out the United States by a committee 
of the American Society of Engineering 
Education. The results indicate that the 
future annual demand for engineering 
graduates will be more than twice as 
great as before the war.” 

In conclusion, Dr. Compton declared 
that the future for the young man in 
engineering or science is “indeed bright”; 
that it presents “a challenge and an op- 
portunity that we should not and cannot 
let pass.” 

“Educators and industrialists alike 
must do everything possible to encourage 
students at the secondary school level to 
study basic sciences and to develop in 
the students an interest in a future 
career in one of the technical fields.” 

He commended industrial companies 
for their efforts in stimulating interest 
through science awards and scholarships 
given each year to promising young men 
and women and cited the Bausch & Lomb 
Honorary Science Award Medal and Sci- 
ence Scholarships, and the Westinghouse 
Talent Search, “as two examples of 
awards which annually attract nation- 
wide attention.” 

The number of establishments with 
registered apprenticeship programs in 
the skilled trades in the United States 

has. increased 
by more than 


Apprenticeship 164 percent 
P U from the end 
rograms Up of September, 


1945, to the end 
of September 
of this year, 
according to William F. Patterson, Di- 


164 Percent 


rector, Apprentice-training Service, U. S. 
Department of Labor. 

Speaking at a conference of the Amer- 
ican Society of Training Directors at 
Newcastle, Pennsylvania, Mr. Patterson 
declared the number of establishments 
with registered apprenticeship programs 
increased from 25,800 at the end of Sep- 
tember, 1945, to 68,200 at the end of 
September, 1946. 

He also cited other increases in ap- 
prenticeship: local registered apprentice- 
ship systems jumped from 4,840 in Sep- 
tember, 1945, to 11,985 in September, 
1946, and local joint management-labor 
apprenticeship committees from 1,894 to 
3,843 during the same period. “Regis- 
tered” systems and establishments, he 
explained, are those approved by and 
listed with a State or Federal appren- 
ticeship agency. 

Mr. Patterson gave the following 
reasons for the great expansion of ap- 
prenticeship: during the depression 
years when many journeymen were out 
of work, industry lost sight of the need 
of training apprentices for normal pro- 
duction; during the war the armed 
forces took practically all young men 
who might have taken apprentice train- 
ing, the lack of skilled workers in some 
trades today, and the record production 
program anticipated for which thou- 
sands of more craftsmen will be needed. 

During the past 12 months national 
apprenticeship standards have been 
established for four trades in the con- 
struction industry: bricklaying, plaster- 
ing, cement finishing, and roofing. This 
brings to ten the number of trades in 
the construction industry for which such 
national apprenticeship standards have 
been set up. All ten were formulated by 
committees equally representative of na- 
tional contractor and labor organiza- 
tions. These national standards are pat- 
terns for setting up local apprenticeship 
systems, and specify that an apprentice 
be given training in all the skills of his 
trade, and that he be given related class- 
room instruction, wages to be paid, and 
that these and other pertinent matters 
be covered by a written agreement, Mr. 
Patterson said. 

Abuses in training programs for 
veterans which resulted in the enactment 
of Public Law 679, an amendment to the 
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G. I. Bill, have not been reported to ATS 
as being in apprenticeship, but were 
found in other types of short-term, on- 
the-job training, he stated. 

Because Public Law 679 has reduced 
the subsistence allowance a veteran in 
on-the-job training and in apprentice- 
ship may receive, applications are being 
received to have additional occupations 
recognized as apprenticeable trades, Mr. 
Patterson said. He pointed out that this 
recognition is being sought as financial 
assistance from the Government is avail- 
able for no more than two years to on- 
the-job trainees, while apprentices may 
receive this money up to four years. 
Warning that State agencies vested with 
the authority to approve extablishments 
for veterans’ training under the G.I. Bill 
should be extremely careful in examin- 
ing these applications before recognition 
is granted that jobs be recognized as 
apprenticeable, Mr. Patterson said: 

“Industry, the veterans and our coun- 
try will suffer if we do not maintain 
present high standards of the skilled 
trades. These standards for the training 
of craftsmen made it possible for our 
nation to produce high quality merchan- 
dise and raised the journeyman to the 
top rank in the labor force.” 

The Engineering Foundation, at the 
annual meeting of its Board, re-elected 
Dr. A. B. Kinzel, internationally known 

metallurgist, 

as Chairman 

7 ~ for the coming 

Engineering year. Dr. Kin- 

Foundation zel_is Vice- 

President of 

the Union Car- 

bide and Car- 

bon Research Laboratories, Inc., and of 
the Electro Metallurgical Company. 

Other officers elected were: Dr. L. W. 
Chubb, Director of the Westinghouse 
Research Laboratories, as Vice-Chair- 
man; Dr. Edwin H. Colpitts, formerly 
Vice-President of the Bell Telephone 
Laboratories, re-elected Director; and 
John H. R. Arms, re-elected Secretary. 
Dr. Kinzel will represent the Engineer- 
ing Foundation on the Executive Board 
of the National Research Council. 

Founded in 1914 by Ambrose Swasey 
of Cleveland, Ohio, the Engineering 
Foundation was established for “the 
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furtherance of research in science and 
engineering and the advancement in any 
other manner of the profession of engi- 
neering and the good of mankind.” He 
made five gifts intended to be the nucleus 
of a great “community trust” for engi- 
neers, to be augmented by the gifts of 
many donors. 

The Engineering Foundation is one of 
the departments of the United Engineer- 
ing Trustees, Inc., a corporation which 
was set up jointly by the four national 
engineering Founder Societies which 
have an aggregate membership of over 
88,000. These societies are: American 
Society of Civil Engineers, American 
Institute of Mining and Metallurgical 
Engineers, the American Society of 
Mechanical Engineers, and American In- 
stitute of Electrical Engineers. The 
Engineering Societies’ Library, with 
some 194,000 books and pamphlets, one 
of the largest collections on technical 
matters in the world, is also a depart- 
ment of the United Engineering Trus- 
tees, Inc. 

Reports submitted at the meeting 
covered eleven research projects which 
the Engineering Foundation had aided 
during the past year. These projects in- 
volved research in such diversified fields 
as soil mechanics, hydraulics, alloys of 
iron, metal cutting, lubrication, rolling 
friction, welding and plastic flow of 
metals. 

The report of the Chairman states 
that in selection of projects to be sup- 
ported preference has continued to be 
given to those of a more fundamental 
nature which would not normally be 
undertaken by an industrial research 
organization. Where a project is of in- 
terest to a group of industries the 
Foundation has provided limited finan- 
cial support and a sponsorship which 
enabled the main support of the project 
to be secured from industry or other 
sources. In general it would be under- 
stood the grant of the Foundation merely 
supplemented the contributions of the 
organization carrying on the research. 
Such contributions were space, testing 
facilities, technical direction of project, 
etc. Thus supplemented, relatively small 
grants from the Foundation were made 
most effective. 
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Hot-Work Dies Hard-Faced with 
HAYNES STELLITE Alloy 
Outlasted Ordinary Dies from 3 to 6 times 








Here’s how hard-facing helped 


a large motor manufacturer... 


Haynes Srevuire hard-facing 
alloy greatly increased the life of 
these hot-work dies because it 
resists abrasive wear and retains 
its high hardness even at red 
heat. 


Inaddition, maintenancecosts 





were reduced because dies had 


No. of Pieces Hours Required 
to be changed less frequently... Between Refittings to Refit Die 
* A—Hot-Trimming Die for Steel—2,500 Steel—16 
and also because hard -faced dies Wheel Support Hard-Faced—7,500 Hard-Faced—8 
could be repaired in half the B—Hot-Trimming Die for Steeil—1!,750 Steel—16 
Steering Crank Hard-Faced—7,500 Hard-Faced—8 


time required to replace plain | C—Hot-trimming Die for  Steel—2,500 


Steel—40 
. Front Wheel Support Arm Hard-Faced—7,500 Hard-Faced—20 
steel dies. a 
D—Upsetting Die for Steel—5,000 Steel—40 
Haynes Sre ire alloy is being Pinion Gear Hard-Faced—25,000 Hard-Faced—70 


used profitably in practically 
every industry. To decrease 
maintenance work. . . to reduce 
shutdown time... to maintain 
production . . . take full advan- 
tage of hard-facing. There is a 





Haynes rod for every type of 


application. Write for the 104- | E—Hot-Trimming Die for — Steel—3,500 Steel—28 


re nO , Steering Cross Shaft Hard-Faced—15,000 Hard-Faced—10 
page booklet, “Hard-Facing with | ¢_upsetting vie tor Steel—3,500 Steel—28 
Haynes Stellite Products.”’ Pinion Gear Hard-Faced—25,000 Hard-Faced—70 











HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 


] General Offices and Works, Kokomo, Indiana 
Chicago—Cleveland—Detroit— Houston— Los Angeles— 
New York—San Francisco—Tulsa 


2ADE-MARK 








The registered trade-marks “‘Haynes’’ and “* Haynes Stellite”’ 
distinguish products of Haynes Stellite Company. 
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Safe Feeds and Speeds 


for High Speed Drills 

















% | .002| 4550 | .002| 9150 | .002 | 3650 
-004 | 6700 | .004] 12000} .003 | 4550 











' Drop Fgs. Drop Fgs. | ; 
Drill Cast Bronze Alloy Steel | Alloy Steel | Steel Mild 
Dia. Iron or Brass Tool Steel Heat | Castings Steel 
Annealed Treated | _ 
Feed | Speed | Feed | Speed | Feed | Speed | Feed | Speed | Feed _| Speed | Feed _| Speed 

















.002 | 2750 | .002 | 3650 | .002 | 4250 
003 3650 | .003 4550 | .003 | 5600 





¥ | .002 2550 .002 | 4550 002 | 1800 
004} 3350 | .004| 5600 003 | 2250 


% 004 1500 | .004| 3100 003 | 1200 
.006| 2200 | .007| 5600 | .004 | 1500 




















006 1650 | .007| 2750 | .004 | 1150 


5 | .006| 925 | .007| 1825 | .004 | 725 
.009| 1325 | .010} 2200 | .006 | 925° 











36 | .006| 750 | .007| 1525 | .004 | 600° 
009} 1100 | .010] 1850 | .006 | 750 








1% | .009| 650 | .010| 1300 | .006 | 525 
012] 950 | .014| 1525 | .009 | 650 


144 | .008| 575 | .010| 1150 | op | Sr 
| 012] 850 014| 1375 | .009 | 575 


% | .012| 500 | .014| 1000 | .008 
| 016) 750 | .018| 


450 | 014 900 | .008 


















































% | .004| 1150 | .004| 2300 | .003 | 925 








1200 | .012 | 500 | 


56g | 012 | 300 | .007 | 250 | .010| 300] .010| 425 
016| 675 S| 018| 1100 | .012 | 450 | .010 | 300 | 014 | 450 | .014 | 565 

ig | .012| 410 E 014 | 800 | 008 | 275 | .007 | 225 | .010| 275 | .010| 375 
___| .016} 625 | .018 |_1000_ 012 | _ 410 | 010 | 275 | .014 | 410 | .014 | 525 
84 |.012| 375 | .014| 750] .008| 250 | 007 | 200 | .010} 250 | .010| 350 
016] 550 | .018| 900 | .012| 375 | .o10 |_2 250 | 014 | 375 | .014 | 475 

13% | 014] 350 ~016| 700 | .010 | 240 | .009 | 190 | .014| 240 | .014| 325 
| 020] 525 | .022| 850. | 014 350 | .012 | 240 | .016 | 350 | .016 | 450 

7% |.014| 325 | .016| 650| .010| 225 | .009| 175 | .014| 225 | .014| 300 
| .020| 475 | .022| 800 | .014 | 325 | .012 | 225 | .016 | 325 | .016 | 400 

5 | .014| 300 | .016] 625 | .010 | 200 | .009 | 160 | .014 | 200 | .014 | 275 
| 020] 450 | 022) 725 | .014 | 300 | 012 | 200 | .016 | 300 | .016} 375 

1° 014} 280 | .016; 575 | .010| 185 | .009| 150 | .o14| 185 | .014 | 265 
| 020} 425 |.022| 675 | .014| 280 | 012 | 185 | .016 | 280 | .016 | 350 








“002 | 1225 | .002 | 1800 | .002 | 2100 
003 | 1800 | .003 | 2250 | .003 | 2800 





003 | 900 | .003 | 1200 | .003 | 1400 
.004 1200 | .005 1500 .005 1900 





003 | 750 | .003 | 925 | .003 | 1050 
004 | 925 | .005 | 1150 | .005 | 1500 








004 500 | 004 | 725 | .005 | 850 
005 | 725 | .006 | 925 | .007 | 1200 





004 | 400 | 004 | 600 | .005 | 700 
005 600 | 006 | 750 .007 925 
005 | ~ 350 | 006 | 525 | .006 | 600 
006 | .010 | 650 | .010 |} 800 


| 

| -000 | 010 | 050 | 010 

| 005 | 300 | 006 | 375 | .006| 525 
| 

















350 
350 
525 








| 
006 375 | .010 575 | .010 700 
007 | 275 010 | 350 | .010 | 575 
010 | 350 | .014 | 500 | .014 | 625 


omepaatineguen 
























































Assume a %” hole is to be drilled in a 
heat treated drop forging. Follow the col- 
umn headed Drop Forging, Heat Treated, 
down to where it meets the %” drill line. 
There it will be found that a feed .005 to 
.006 and a speed of from 300 to 375 rpm 


are recommended. Start by using .005 feed 
and 300 rpm. If the drill and machine 
seem to run smoothly without strain, 
then both feed and speed can be ad- 
vanced. The speeds and feeds apply to av- 
erage working conditions and materials. 


Courtesy of the Chicago Latrobe Twist Drill Works, 411 West Ontario St., Chicago 10, Ill. 
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Equivalent Drill Sizes 

















Fraction Fraction Fraction 
and Decimal Metric and Decimal Metric and Decimal Metric 
No. No. No. 
0039 —_ .10 53 — .0595 29 —— .1360 
-0059 —— .15 .0610 — 1.55 .1378 —— 3.50 
.0079 — _ .20 1/16 —— .0625 28 — .1405 
0098 —_ .25 -.0630 —— 1.60 9/64 —— .1406 
0118 — _ .30 52 — .0635 .1417 — 3.60 
80 —— .0135 0650 —— 1.65 27 —— .1440 
.0138 —_.35 .0669 —— 1.70 .1457 — 3.70 
79 —— .0145 51 —— .0670 26 —— .1470 
1/64 —— .0156 .0689 —— 1.75 1476 — 3.75 
.0157 ——_ .40 50 —- .0700 25 — .1495 
78 — .0160 .0709 — 1.80 . 1496 — 3.80 
.0177 —__ .45 .0728 — 1.85 24 — .1520 
77 — .0180 49 - ,0730 .1535 — 3.90 
.0197 ——_ .50 .0748 —— 1.90 23 — .1540 
76 —— .0200 48 -—— .0760 5/32 —— .1562 
75 — .0210 .0768 — 1.95 22 — .1570 
0217 — .55 5/64 —— .0781 .1575 —— 4.00 
74 — .0225 47 —— .0785 21 — .1590 
.0236 ——_ .60 0787 —— 2.00 20 —— .1610 
73 —— .0240 .0807 — 2.05 .1614 — 4.10 
72 —— .0250 46 — .0810 .1654 —— 4.20 
0256 — 65 45 — .0820 19 — .1660 
71 — .0260 .0827 — 2.10 .1673 —— 4.25 
.0276 ——_ .70 .0846 — 2.15 .1693 — 4.30 
70 —— .0280 44 —— .0860 18 — .1695 
69 — .0292 0866 —— 2.20 11/64 — .1719 
-.0295 — 75 0886 —— 2.25 17 — .1730 
68 0310 43 - 0890 .1732 —— 4.40 
1/32 —— .0312 0906 —— 2.30 16 — .1770 
0315 80 0925 — 2.35 .1772 — 4.50 
67 — .0320 42 — .0935 15 1800 
66 — .0330 3/32 0938 1811 —— 4 
0335 - 85 0945 2.40 14 — .1820 
65 — .0350 41 — .0960 13 — .1850 —— 4.70 
0354 — 90 .0965 — 2.45 .1870 —— 4.75 
64 —— .0360 40 —- .0980 3/16 —— .1875 
63 — .0370 .0984 — 2.50 12 — .1890 — 4.80 
0374 — 95 39 —— .0995 11 .1910 
62 —— .0380 38 «=— .1015 .1929 — 4.90 
61 0390 .1024 —— 2.60 10 — .1935 
.0394 1.00 37 — .1040 ~ ,1960 
60 — 0406 .1063 —— 2.70 .1968 — 5.00 
59 — .0410 36 — .1065 8 — 1990 
0413 1.05 7/64 —— .1094 2008 —— 5.10 
58 ~ .0420 5 — .1100 7 — .2010 
57 - .0430 1102 — 2.80 13/64 2031 
0433 1.10 34 — .1110 5 2040 
0453 - 3.15 33 — .1130 2047 — 5.20 
56 — ,0465 .1142 — 2.90 5 - .2055 
3/64 —— .0469 32 —— .1160 2067 —— 5.25 
0472 — 1.20 .1181 — 3.00 2087 —— 5.30 
-0492 — 1.25 31 — .1200 4 —— .2090 
0512 ~ 1.30 .1220 — 3.10 .2126 — 5.40 
55 —— .0520 1/8 —— .1250 3 — .2130 
0531 — 1.35 .1260 —— 3.20 .2165 — 5.50 
54 — .0550 -1280 — 3.25 7/32 —— .2187 
.0551 —- 1.40 30 — .1285 
0571 1.45 .1299 — 3.30 
.0591 - 1.50 . 1339 3.40 


























Copper and Some Copper Alloys 





Brass and Soft Bronze 
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Equivalent Drill Sizes 











Fraction 
No. and 
Letter 


19/64 —— .2969 


5/16 — .3125 


Decimal 


Metric 


nn 


i 


bo | 


N 


AA ADR O nn 


aan aA A DA AS 


ANN 


aA ww w@ wed 


So & NNNN 
Ss Senn 


a 


NN 
wn 


Se 


on 


on 


on 








Fraction 
No. and 
Letter 


Decimal Metric 


| 


—— 
- 
~~ 
on 
' 
i 
Seo © S&S SS GS SS SG So & 


wm whet 


te | 


Pp — 5a 


whe 
wn 


21/64 — .3281 


~~ 


Q — 13320 


Ny Qn 


11/32 — .3437 


co &N 
on 


7 


23/64 :3594 


Sew 
SER 
=~ Om 
| 
} 
_—- 


oC SNAID 
“ 


25/64 —— .3906 


Y 
13/32 —— .4062 
yA —_ 


—_ 
~ 
) 
~ 
_ 
Ss 
wn 


27/64 — .4219 
7/16 — 14375 


29/64 —— |4531 
15/32 4687 


~ 
ui 
N 
Q 
| 
~ 
~ 
v 


33/64 —— .5556 
17/32 —— .5312 











Fraction 
No. and Decimal Metric 
Letter 
35/64 —— .5469 
.5512 — 14.0, 
9/16 —— .5625 
.5709 — 14.5 
37/64 —— .5781 
.5905 — 15.0 
19/32 —— .5937 
39/64 —— .6094 
.6102 — 15.5 
5/8 —— .6250 
.6299 —-— 16.0 
41/64 —— .6406 
.6496 —— 16.5 
21/32 —— .6562 
.6693 —— 17.0 
43/64 —— .6719 
11/16 —— .6875 
.6890 — 17.5 
45/64 —- .7031 
.7087 —— 18.0 
23/32 - . 7187 
.7283 — 18.5 
47/64 —— .7344 
.7480 —— 19.0 
3/4 —~— .7500 
49/64 —— .7656 
-7677 —— 19.5 
25/32 —— .7812 
.7874 —— 20.0 
51/64 —— .7969 
.8071 — 20.5 
13/16 —— .8125 
.8268 —— 21.0 
53/64 —— .8281 
27/32 —- .8437 
8464 — 21.5 
55/64 —— .8594 
.8661 —— 22.0 
7/8 —— .8750 
.8858 — 22.5 
57/64 —— .8' 
.9055 —— 23.0 
29/32 —— .9062 
59/64 —— .9219 
-9252 — 23.5 
15/16 —-— .9375 
.9449 —— 24.0 
61/64 —— .9531 
-9646 —— 24.5 
31/32 ——- .9687 
.9842 —— 25.0 
63/64 —— .9844 
Bs ——1.0000 
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NEW DEVELOPMENTS « IMPROVEMENTS + COST AND TIME SAVERS 





FOR FURTHER INFORMATION FILL 
IN KEY NUMBERSON POSTAGE- 
FREE INFORM-A-GRAM INSERT 


COVERING A RANGE OF 4 INCHES, the 
Decimatic Dial Snap Gage features demount- 
able heads and extension spacers. Using a 
popular sized Decimatic indicator, these in- 
struments show highly consistent repeat- 
ability, are free from whip and waver of the 
hand, and are easily set to a master. Both 
gaging pins are surfaced with cemented 
carbide to reduce wear. Additional infor- 
mation is available on request from STAND- 
ARD GAGE CoO., INC., Dept. 76, Pough- 
keepsie, N. Y., or use INFORM-A-GRAM Key 
No. B78-S. 

REQUIRING ONLY SIMPLE, EASILY RE- 
PLACEABLE PARTS and very little mainte- 
nance, the new dip-agitating metal cleaning 
machine developed by the Mabor Company 
works at great speed, readily handling either 
a light or heavy load. Available in many 
sizes, it can be heated with steam, gas, oil, 
or electricity. More data can be requested 
from THE MABOR CoO., Dept. 93, Clark Town- 
ship, 10 Walnut Sj., Rahway, N. J., or use 
INFORM-A-GRAM Key No. J93-S. 

HIGH PRODUCTION REQUIREMENTS, 
brought about by use of sintered carbide 
tools, are met with the Concentric Live Cen- 
ter, because it automatically compensates for 
heat expansion of workpiece without making 
tailstock adjusting necessary. The reduc- 
tion in overhang eliminates chatter. Informa- 
tion on this live center, that operates under 
heavier radial and axial load at increased 
speeds, is available from GENERAL ALLIED 
METALS COMPANY, Dept. TDJ, 220 N. Front 
St., Burbank, Calif., or use INFORM-A-GRAM 
Key No. J63-S. 

INSPECTION OF SMALL PARTS IS CON- 
VENIENT for the new Electronic Snap Gage. 
The Gage Head, which is held in place by 
snap frames, can be mounted and locked in 
any vertical position on a stand. Standard j 
sizes are up to 3 inches with a 1 inch range; 
larger sizes can be furnished. Write THE 
YANKEE PRECISION PRODUCTS CO., Dept. 
TDJ, 50 Bartholomew Ave., Hartford 6, Conn., 
for other data on this snap gage or use IN- 
FORM-A-GRAM Key No. C745. 






































































MAKING IT POSSIBLE TO CHECK THREAD 
LEAD within a range of 4¥2 to 60 threads per 
inch, adjustable truncated cylindrical gaging 
anvils are part of the production ‘‘Leadchek” 
manufactured by the Sheffield Corporation. 
This instrument can accommodate a wide 
diametrical range of thread work parts, is 
easily set up and changed over, and gives 
rapid precise measurement of the lead. Write 
for further details to the SHEFFIELD CORP., 
Dept. 24, Dayton, Ohio, or use INFORM-A- 
GRAM Key No. 24S. 

SHARPENING CARBIDE TOOLS with a 
steel-bound diamond wheel is the function of 
the Wickman-Neven Bench Grinding and 
Lapping Machine. The special 1 hp spindle 
motor provides ample power and withstands 
very frequent reversal. A coolant pump and 
reservoir are provided, together with angular- 
ly-adjustable table and swiveling wheel 
guard. Full details are given in a bulletin 
available from THE WICKMAN CORPORA- 
TION, Dept. 5-26, 15533 Woodrow Wilson 
Ave., Detroit 3, Mich., or use INFORM-A- 
GRAM Key No. 526-S. 

RECORDING ROUGHNESS MEASUREMENT 
OF A PART is the purpose of the new Pro- 
filometer Reading Recorder. Operating as an 
attachment to the Profilometer, it provides a 
continuous chart record of the average rough- 
ness of the surface being measured. The 
charts, which are read in microinches, are 
useful in obtaining more detailed information 
on surface roughness, such as location of 
rougher or smoother areas, and in supplying 
customers with records of the surface finish 
on parts delivered to them. For full informa- 
tion write PHYSICISTS RESEARCH CoO., Dept. 
9, Ann Arbor, Mich., or use INFORM-A-GRAM 
Key No. 773-S. 

FILLING ‘A LONGFELT NEED FOR A HAM- 
MER TYPE TOOL for removing scale and rust 
on welded parts, a new air powered peening 
and scaling hammer is being manufactured 
by the Aro Equipment Corp. Though this tool 
delivers 5,000 blows per minute, it does not 
distort light sheet metal when removing scale. 
This small, light weight tool will be described 
further upon request by THE ARO EQUIP- 
MENT CORP., Dept. 1-95, Bryan, Ohio, or use 
INFORM-A-GRAM Key No. 195-S. 
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ENGINEERED FOR ALL-PURPOSE HOBBY 
AND HOME mechanical needs, the new im- 
proved Casco Electri-Craft Tool Kit gives 





wor at 


smooth, vibrationless operation, utilizing shock 
absorbing ball thrust and bearings. Dynamic- 
ally balanced, the Casco tool is a complete 
power workshop equipped with 36 inter- 
changeable tool accessories for work with 
wood, metal, plastics and glass. Further in- 
formation is available from the CASCO PROD- 
UCTS CORPORATION, Dept. 90, Bridgeport, 
Conn., or use INFORM-A-GRAM Key No. J90-S. 

REPRODUCING ON METAL IN ONE TO 
THREE SECONDS, any mark or line appearing 
on a stencil film, the Ideal E-Z Mark Etcher is 
primarily designed for production marking. 
Film stencil impressions can be made by 
typewriter, pen, pencil, or stylus, and a single 
film can well make several hundred reproduc- 
tions. Complete information may be obtained 





from IDEAL INDUSTRIES, INC., 4151 Park 
Ave., Sycamore, Ill., or use INFORM-A-GRAM 
Key No. H30-S. 

ROUGH AND FINISH BORING of compres- 
sor casings and cylinders, through a wide 
variety of sizes, is the purpose of this special 
machine designed by Snyder Tool & Engineer 
ing Co. The machine consists of a special 
welded steel base upon which are mounted 
two Snyder hydraulic column and platen as- 
semblies and a manually operated index 
table. Each of the two-spindle boring heads 
is driven from an individual variable-speed 





d-c motor. For complete details and other 
practical applications of this machine write 
SNYDER TOOL & ENGINEERING CO., Dept. 
4-66, 3401 E. Lafayette, Detroit 7, Mich., or use 
INFORM-A-GRAM Key No. 466-S. 
VISUALIZED MEASUREMENT ON A DIAL 
is incorporated in the new Federal Indicating 
Micrometer, increasing its value as a preci- 
sion measuring instrument, and eliminating 
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TAPPING CAN BE Fun 


When tap breakage is reduced to an insignificant 
minimum; when spoilage is eliminated and more and 
more work "passes inspection’; when you standard- 
ize on the Hamilton Sensitive Tapping Machine, 
tapping can be fun. © Precision built by a firm 
that knows precision methods, this machine is yet 
tugged enough to take all of the abuse that 
intense production can inflict. @ Capacity from 
the smallest and finest tap to 10-32 inclusive. 
Ample clearances and travel. And an attractive 
price. @ Write for literature containing specifi- 
cations and prices. Address Department C-T. 


Ui Mou rn 
TOOL COMPANY 




















ALL SIZES... ALL TYPES ...ALL SPRING MATERIALS 


THE WILLIAM D. GIBSON CO. i800 civsourn ave., cHicaco 14, 11. 


(DIVISION OF ASSOCIATED SPRING CORPORATION, 





Necember, 1946 1235 














PROGRESS ON PARADE 





errors of “feel’’ common to ordinary microm- 
eters. This improved Federal Micrometer can 
be used as a comparator, or snap gage, as 
well as for direct measurement. Further data 
may be requested from FEDERAL PRODUCTS 
CORP., Dept. 4, 1144 Eddy St., Providence, 
R.I., or use INFORM-A-GRAM Key No. 45. 

PRECISION ROUGH AND FINISH BORING 
of cylinders up to 40” in length and 6” to 8” 
in diameter is achieved by the Giern & An- 





holtt vertical boring machine, model TR. 
Rigid and accurate with spindle piloted above 
the work in a Gatco sealed rotary bushing, 
the unit is equipped to bore cast iron, steel 
or non-ferrous tubes using multiple blade bor- 
ing cutter. Features and details are listed 
by GIERN & ANHOLTT TOOL CO., Dept. 44, 
1311 Mt. Elliott Ave., Detroit 7, Mich., or use 
INFORM-A-GRAM Key No. J44-S. 

SECURING MAGNIFICATION OVER A 
LARGE AREA at a glance, the Longview Mag- 
nifier has a 4-inch long lens which permits 
close observation of fine detail work with 





less eye-strain from distortion or aberration. 
The finely ground and polished lens insures 
sharp accurate vision. Other information may 
be requested from EDROY PRODUCTS CO., 
Dept. 13, 480 Lexington Ave., New York 17, 
N. Y., or use INFORM-A-GRAM Key No. D13-S. 

WITH CAPACITIES UP TO THREE INCHES 
IN THICKNESS and widths up to 14 feet and 
more, a newly improved line of mill-type plate 
shears is being made to users’ specifications 





by the Thomas Machine Mfg. Co. Torsion is 
reduced by a twin drive on the main shaft. 
Other features are herringbone gears, friction 
clutch, double flywheels and pneumatic coun- 
ter-balance cylinders. Write THOMAS MA- 
CHINE MFG. CO., Dept. 9-94, Pittsburgh 23, 
Pa., or use INFORM-A-GRAM Key No. 994-S. 
FILING, CUTTING, SAWING, OR SLOTTING 
OPERATIONS can be performed on the Brown 
Drill Press Converter. It is adaptable to any 
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YOST DRILL PRESS VISE 


This new Yost vise has been de- 
signed expressly for use on drill 
press operations. Does away with 
special and costly jig fixtures. 


Offered in two sizes 


| Width of 0 
Vise Ne. | jaw, Inches inches 


1D Bu 4 
sD 5 5% 
Do you need a vise of ANY type? 


Write today for bulletins on 
the extensive Yost line 


YOST MFG. COMPANY 
1000 MAIN ST. 
MEADVILLE, PENNSYLVANIA 





Wel 
eight 
12 

13% 
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ALLOY STEELS 


A century of experience in the develop- 
ment and application of special steels for 
PRODUCTION, TOOL ROOM, 
MAINTENANCE. 


Seven warehouse stocks of rounds, flats, 
squares, hexagons, octagons. Forgings 
to specification. 


Write for our data sheet book. 


WHEELOCK, LOVEJOY & CO., INC. 


138 Sidney Street 
CAMBRIDGE 39, MASS. 
Cleveland 14, Chicago 23, Newark 5, Detroit 3, 
Buffelo 10, Cincinnati 32 
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Mill 


SMALL PARTS 


Fast+- Accurately 


with this 


NEW 


Rouse 


HAND 
MILLER 





Rouse 


Fixture Set-Ups 
that Speed Pro- 
duction. 


It’s a high-speed, 
motor-driven 
unit that has 
many uses in fin- 
ishing operations 
for light cuts on 
aluminum, brass, 
steel and other 
metals .. . also, 
rounding and 
burring steel and 
cast iron. Inex- 
perienced opera- 
tors quickly learn 
to use it with 
speed and pre- 
cision. 

The Rouse 
Rouse Fixture 





Hand Miller, with 


| Set-Ups, provides fast, accurate, 


low-cost milling for a big variety 
of small parts used in electrical 
work, instruments, aviation, com- 
munications and similar work. 

Available for immediate shipment. 
Write for illustrated circular and 
full details. 


H. B. ROUSE AND COMPANY 


Chicago 14, Miinois 


2216 North Wayne Avenue 





$98 (without Fixtures) 
F.0.B. Chicago, Motor Extra 
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size or make of drill press and can be in- 
stalled in a few minutes times. A solid steel 
cam mounted between two pre-loaded ball- 
bearings converts the drill press rotary action 
to a vertical reciprocating action and simul- 
taneously increases the drill press power out- 
put approximately 300%. Full details will be 
sent on request from LEO G. BROWN ENGI- 
NEERING CO., Dept. 38, 1157 Riverside Drive, 
Los Angeles, Calif., or use INFORM-A-GRAM 
Key No. J38-S. 


PERMITTING THE UNIT TYPE DUST COL- 
LECTOR TO HANDLE HEAVIER LOADS on 
polishing and buffing work, a high compres- 





sion filter with new type seal and cyclone 
stack deflector has been added to the Dustkop 
dust collector. Lighter lint and dust not re- 
moved by cyclone separator collect under 
the filter and create a filter mat of their own. 
Suction at the intake hood diminishes when 
the mat has become thick and should be re- 
moved. More complete information will be 
sent on request from the AGET-DETROIT CoO., 
Dept. 5-77, 617 First National Bldg., Ann Ar- 
bor, Mich., or use INFORM-A-GRAM Key No. 
577-8. 


ESPECIALLY DESIGNED FOR THE MODER- 
ATE PRODUCTION of pattern shops, schools, 
small foundries, and as supplemental equip- 
ment for large factories, the quick-melting 
Kindt-Collins Master Aluminum Melting Fur- 
nace is easily and economically operated at 
more than 100 heats. Aluminum can be 
melted in and poured directly from the heat- 
resisting alloy metal pot, thus minimizing 
agitation and resultant porosity. Specifications 





and prices can be obtained by writing the 
KINDT-COLLINS CoO., Dept. 74, 12651 Elmwood 
Ave., Cleveland 11, Ohio, or use INFORM-A- 
GRAM Key No. D74-S. 

A SELECTIVE INDENTING NUMBERING 
HEAD designed so that each number wheel 
may be operator controlled by an individual 
lever has been announced by the Wm. A. 
Force & Co. Incorporating all features of the 
standard automatic numbering head except 





the action, this unit is adaptable for any small 
metal part on which numbering does not fol- 
low in direct sequence, but which require fre- 
quent changes. Special data about this de- 
vice may be had upon request from WM. A. 
FORCE & CO., 2-93, 211 Nichols Ave., Brook- 
lyn 8, N. Y., or use INFORM-A-GRAM Key 
No. 293-S. 

GREATER FLEXIBILITY OF APPLICATION, 
HEAVIER CONSTRUCTION, filament voltage 
stabilizer, variable output control, circuit- 
breaker overload protection, water-pressure 
gage, time delay water system, and super- 
visory pilot-light control are among the many 
design features incorporated in the new elec- 
tronic-type Model 1400 Ther-Monic high-fre- 
quency induction heating generators, manu- 
factured by the INDUCTION HEATING COR- 
PORATION. It is a versatile source of energy 
which can be used for brazing, soft soldering, 
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COMPLETE THE DIE-SET 
AT YOUR BENCH 








LACEY DIE-SET MACHINE 


Here is a truly “one man” press that operates 
with one hand and under full manual and 
visual control. 

Handy for tool and press rooms, it its 
the diemaker to complete a die-set right at his 
bench ... saves tool room and handling costs. 

Positive, true punch-to-die ren is 
assured at all times, thanks to the Lacey’s 
sturdy, open construction. And punches 
can be removed as often as needed without | 
disturbing alignment once the die-shoe is | 
clamped to the table and punch holder fixed | 
in position in the ram. No bar or hammer | 
is needed to separate endian. 
Pe... Lacey Die-Set pom yon why my for | 

icate work yet or fitting | 
up heavy Gniete. Cail, oor for heating 
certain types of punches. 

Write today for complete details. | 

Sole Distributors | 


MOORE SPECIAL TOOL CO., INC: 
740 Union Ave. Bridgepert 7, Cenn- 
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GAGES 


Designed for measuring holes, 
grooves, shoulders, etc., up 
to 3 inches in depth. Includes 
a set of interchangeable rods 
—l-inch, 2-inch and 3-inch, 
which are easily inserted and 
held to a positive seat by the 
knurled rod cap. There is an 
adjusting nut on each rod to 
compensate for wear. 

The case hardened steel 
base is furnished in either 
214" or 4” lengths. Ends of 
measuring rods are hardened, 
precision ground and lapped. 
Furnished with or without 


case. Ask your jobber. 
WRITE FOR BULLETIN TD-D 


TUBULAR MICROMETER CO. 
ST. JAMES, MINNESOTA, U. S. A. 
Milwaukee Branch « Plankinton Bldg. 


PEDESTAL ™ 
INDICATORS 








129 











PROGRESS ON PARADE 

















and fusing as well as for hardening, anneal- 
ing, tempering, stress relieving, etc. Write 
for full details to the manufacturer, Dept. 96, 
389 Lafayette St., New York, N. Y., or use 
INFORM-A-GRAM Key No. J96-S. 

DESIGNED FOR CONTINUOUS AUTOMAT- 
IC HEATING OF STEEL SLUGS or forging 


blanks prior to forging operations, this new 


Ajax-Northrup induction heater ejects a white 
hot slug at just the right temperature, every 
few seconds. The unit, whic features an 





automatically timed pneumatic feeding device, 
can easily be converted from one job to an 





ae 


the heating coil 
timing device and ad- 
Special details will 


changing 
proper, resetting the 
justing the feeding chute 
be submitted upon request by AJAX ELEC- 


other simply by 


TROTHERMIC CORP., Dept. 63, Trenton 5, 
N. J., or use INFORM-A-GRAM Key No. D63-S. 

DURABLE GRIPPING INSERTS, made of 
solid Kennametal for longer durability, are 
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new being produced by Kennametal, Inc., for 
various holding, clamping, and feeding de- 





vices. In forms of discs and squares with 
diamond serrated surfaces, ‘Kengrips” are 
now available in four sizes. KENNAMETAL, 
INC., Dept. 33, Latrobe, Pa., will give further 
details, or use INFORM-A-GRAM Key No. 33-S. 

OFFERING WIDER UTILITY FOR GENERAL 
LABORATORY USE and for production heat- 
treating of small parts, the new Model CEA 





Electric Furnace will maintain a temperature 
of 2000° F continuously, and will automati- 
cally hold any temperature from 500° to 2000° 
F. The furnace is constructed of cast aluminum 
to combine great strength with lightness. 
More complete information can be obtained 
by writing to the THERMO ELECTRIC MANU- 
FACTURING CoO., Dept. 4-88, 480 W. Locust 
St., Dubuque, Iowa, or use INFORM-A-GRAM 
Key No. 488-S. 
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The sculptor sees a statue in a block of marble. His art 
consists of hewing away the stone and revealing the figure. 

But die-making isn’t “art for art's sake.” There's no virtue 
in removing a lot of surplus material from a block of metal to 






expose a die. 

That's why more and more dies are being contour-cast of Strenes 
Metal. Machining takes much less time, saving a large part of 
tooling cost. What's more, Strenes Metal dies produce an extraor- 
dinary number of stampings between redressings because each 
cupola charge is adapted to the individual requirement. 

It will pay you to get all the facts about Strenes Metal castings. 


Write or phone us. 


Strenes Metal 


DRAWING AND FORMING DIES 


THE ADVANCE FOUNDRY CO. 


DAYTON 3, OHIO 
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A WIDE VARIETY OF USES in industries 
requiring mixing, blending, tumbling, polish- 
ing, finishing, and similar operations, are ex- 
ecuted by the Ransome Rotating Pan-Type 





Mixer. The rotating pan is motor-tilted and 
motor-rotated at constant speed. With a 135° 
tilting range, materials are completely and 
cleanly discharged from the pan. Informa- 
tion can be obtained from RANSOME MA- 
CHINERY COMPANY, Dept. 4-37, 1470 South 
Second St., Dunellen, N. J., or use INFORM- 
A-GRAM Key No. 437-S. 

AUTOMATICALLY IMPRINTING CASES as 
they pass over a roller conveyor, the “Rola- 
coder” marking machine places quick-drying 
permanent ink impressions approximately six 





inches apart. Self-inking, the type cylinder is 
installed in the conveyor in place of one of 
the standard rollers. Description of the Rola- 
coder No. 50 outfit, which includes type and 
ink, will be sent on request by ADOLPH 
GOTTSCHO, INC., Dept. 44, Sales Office, 1 
Hudson St., New York 13, N. Y., or use IN- 
FORM-A-GRAM Key No. 44S. 

ECONOMICAL PRODUCTION OF JIGS AND 
FIXTURES is facilitated by use of standard- 
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ized legs and buttons. Rolyan legs and but- 
tons have been designed to create a standard 
stock room item of this important jig and fix- 
ture accessory. With the wide range of sizes 
available, the draftsman merely specifies the 
required Rolyan leg or button by part num- 
ber; thereby eliminating detailed drafting. 


ae 


eI 


———— 





The knurled shanks assemble with a press 
fit in standard drill holes with no tedious fit- 
ting. Literature giving full information and 
specifications is available from L. C. KENNEY 
CO. (Succeeding Rolyan Metal Proudcts), 
Dept. 42, 5909 S. Western Ave., Chicago 36, 
Ill., or use INFORM-A-GRAM Key No. F42-S. 

FEEDING STOCK INTO PUNCH PRESS DIES 
is facilitated by the Universal Roll Feed, 
which takes its power from the crankshaft of 





the press by means of an adjustable eccentric. 
The only adjustment necessary to regulate the 
length of feed is made by means of an adjust- 
ing screw on the eccentric. The design of this 
roll feed incorporates a cam and roller type 
friction which is unaffected by grease and oil 
and will give the best service under normal 
operating conditions. Detailed information on 
this roll feed is available on request from the 
DURANT TOOL SUPPLY CO., Dept. 8, 155 
Orange St., Providence 3, R. I., or use IN- 
FORM-A-GRAM Key No. J8-S. 

ACCURATE PRODUCTION DRILLING OF 
SMALL HOLES in all drillable material is the 
designed purpose of The Hamilton Varimatic 
Super Sensitive Variable Speed Drilling Ma- 
chine. Radically departing in design from the 
concepts of the past, the Varimatic offers 
flexibility and sensitivity, accuracy and 


TOOL & DIE JOURNAL 





hea ana ere EONS 


ch RANE RI MENTO I 











nena tee ery 








-— 


NEW SPEED 
and ACCURACY ; 


WITH MICROLEX 


ANTI-FRICTION 
DIE SETS eee Microlex Die Sets have ball or roller bearing guide 


pins which reduce die setter’s time . . . enable you to 
get into production quicker... permit fast press 
speeds. Microlex Die Sets eliminate all down time 
caused by bound, scored or galled pins. Bearings have 
pre-load of .0015” to prevent play between guide 
pins and bushings. 

Pa You don't have to wait to cash in on the 


a profitable advantages offered by 
: i ms IM LIE X Microlex Die Sets. A large number 
IAN. of sizes are ready for imme- 
2 di 


ate shipment. 








EVANS REAMER AND MACHINE CO. 


529 S. Main Street New Lexington, Ohio 


SANDER = BELT SANDER 















See better me 

° — 

Work better iS 

= 

° ES a = 

‘ | = 
S Keep hands free | Woods Model ‘40° = 


FOR METALS, WOOD, 
GLASS, PLASTICS AND 
RUBBER. CAN BE 
OPERATED IN HORI- 
ZONTAL OR VERTICAL 


cARL ZEISS Inc. 


214x HEADBAND MAGNIFIER 


POSITION. 
Use of both eyes reveals true depth of details. 
Magnification of 2%x. Free working distance, SANDER BALANCED 
about 8”, permitting unhindered use of hands. COMPLETE WITH PULLEYS 
By just lifting your head, your eyes are free for BELT AND WORK DAM 


any other activity. Eyeglasses may be worn 4 39 TESTED TO 5000 RPM 


R = BELT SANDER = BELT 


E 









while using. Highest optical quality. Eyeshade 
of Tenite—practically unbreakable. 

Also APLANATIC 
FOLDING POCKET 


A husky, ball-bearing sander 
and tool grinder, bullt for 

maximum efficiency, smooth 
operation and tong life. 5” x 8%” 
work area, 36” belt. Reversible platen 





YJONVS 11 





MAGNIFIERS usable on either face. Dealer inquir- 
boccnneace WOODS ENGINEERING CO. 


CARL ZEISS, INC. | SEES NSSS NORWALK. CONN 
Dept, H-53-12 485 Fifth Ave., New York 17, N.Y. 
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stamina far beyond the requirements of the 
It has a drilling capacity of 
and variable speeds from 840 


average user. 
.004” to is”, 





rpm to 9300 rpm through two speed ranges 
obtained by two-step drive and spindle pul- 
leys. The drilling unit is self contained, 
swings radially on the column and locks to 
any position. All controls are manually oper- 
ated. A 62” vertical adjustment of the drill- 
ing unit is accomplished by means of an ele- 
vating screw. Complete description of the Vari- 
matic is given in Bulletin V-47 now available 
on request from THE HAMILTON TOOL CO., 
Dept. 61, Ninth St. at Hanover, Hamilton, Ohio, 
or use INFORM-A-GRAM Key No. G61-S. 
DESIGNED AND BUILT TO FIT the cus- 





tomer’s machine Fenn Custom-Built Air-Cylin- 
ders conform to the limitations of the ma- 
chine’s design without altering the power or 
the available pressure. All unnecessary pack- 


ing is eliminated, thus reducing friction loss 
and maintenance costs, while adhering strict- 
ly to design specifications. For air economy 
these flexible Air-Cylinders are available in 
three types: single acting; double acting; and 
differential acting. All Fenn Cylinders are 
built to provide accurate control to the piston 
velocity curve according to needs, and can 
be cushioned at either or both ends of the 
stroke. For full details write the FENN MFG. 
CO., Dept. 2-91, 172 High St., Hartford 1, 
Conn., or use INFORM-A-GRAM Key No. 291-S. 

REGULATING STROKE SPEED OF ANY AIR 
OR HYDRAULIC CYLINDER in both directions 
independently, the new 4-way Nopak Recipro- 
trol Valve permits a choice of cycles per min- 
ute, depending upon cylinder stroke and di- 
ameter. The built-in controls permit accurate 
regulation of the stroke-length from the full 
length of the piston rod to a small fraction 
thereof. The fractional cylinder stroke may 
be located, precisely, at any desired point 
within the full stroke length. Reciprotrol is 
adaptable to fully automatic, semi-automatic, 
or manual operation. Because it uses its own 








exhaust to reverse its operating cycle with 
explosive speed, it permits up to 500 recipro- 
cations per minute on small diameter, short- 
stroke air cylinders. Among a number of its 
applications, it can operate any size of double 
acting cylinder, operate two single-acting 
spring-return cylinders, or can be set up in 
batteries to actuate a large number of cylin- 
ders simultaneously in succession. The control 
shaft floats on airplane type "O” packings 
which require no oiling, but will endure for 
many millions of cycles. The %” pipe size, 
in which the Reciprotrol Valve is built, makes 
it suitable for most oscillating applications. 
Complete details may be requested from the 
GALLAND-HENNING MFG. CO., Dept. 2-98, 
Milwaukee, Wis., or use INFORM-A-GRAM 
Key No. 298-S. 
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PRECISION RAM TYPE NO. 7-B 


VERTICAL UNIVERSAL 


MILLING MACHINE 


@ Flexible @ Easy to operate 

@ Sturdy @ One set up 

@ Universal @ All angles 
quickly obtained 


e Four Sizes 
e Four Types 


e Adaptable to all 
Milling Machines 


For further information 
write Dept. M 





NATIONAL DISTRIBUTORS 


H. LEACH MACHINERY CO. 


387 CHARLES ST PROVIDENCE 4 R®. 1. 
AGENTS IN Att PRINCIPAL CiFits 
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HAMMERS «« MALLETS 





C/R hammers have 
malleable iron heads 
with replaceable 
coiled rawhide faces. 


When hammers and mallets must take 
stern punishment in long, hard service 
... When they must give forceful blows 
with maximum protection to fine finishes 
and expensive machined parts. . . it will 
pay you to insist on Chicago Rawhide 
Made from tough, resilient, carefully 
selected hides, C/R hammers and mal- 


lets won’t crumble, split, mushroom or 
erase, and they hold their true striking 
surfaces. Rawhide protects... Chicago 
Rawhide protects most. 


enrcaco {amide MFG.CO. 


1209 ELSTON AVE. - CHICAGO 22, ILLINOIS 
135 














wih Ez To & Die Welding Electrodes 


(Left) Save man hours, con- 
serve material and minimize 
production delays by welding 
with EUREKA Tool and Die 
Electrodes. Die unit shown 
failed in operation but was 
quickly repaired by welding. No 
heat-treatment required. 





(Right) For creating cutting 
edges or working areas in 
composite fabrication, EU- 
REKA Electrodes are used 
with mild, medium, high 
carbon or S.A.E. steels as 
a base. No heat-treatment required. 





(Left) EUREKA Tool & 
Die Welding Electrodes are 
used for correcting design 
by facilitating changes in 
contours, corners or edges 
during try-out or change- 
over periods, or for rectifying 
manufacturing errors, thus elimi- 
nating inserts. 





Write today for your free copy of our 40 page, graphically illustrated manual. 


Q Lika paisa Cr 


fe. unaniiA IN a AND DIE WELDING ELECTRODES 


Qn? 223 LEIB STREET © FITZROY 3715 ¢ DETROIT 7, MICHIGAN 
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Keep Informed! 


CATALOGS + BULLETINS + SPECIFICATIONS 





Use our postage-free Inform-a-Gram for your request 


DESIGNED WITH COMPLETELY INTER- 
CHANGEABLE PARTS, uniform standard con- 
struction and an extremely high factor of 
safety, the Portage No. 4 horizontal boring, 
drilling and milling machine readily provides 
speed, rigidity and accuracy of operation plus 
simply operated control and adjustment mech- 
anisms. The many special attachments avail- 
able for this machine render it adaptable to 
jobs with uncommon requirements. Study 
further details about the improved Portage 
attachments and mechanization in a descrip- 
tive and well-illustrated brochure available 
from PORTAGE MACHINE COMPANY, Dept. 
13, Akron, Ohio, or use INFORM-A-GRAM 
Key No. Al3-S. 

COMPARING THE MODERN “LOST WAX 
METHOD” OF CASTING with a similar “‘lost 
art’ employed by the Chinese over 2000 
years ago, and discussing the specialized 


equipment necessary to achieve the close tol- 
erances demanded by today’s casting indus- 
“Funda- 


try, two well-illustrated catalogs, 





mentals of Precision Casting’ and “Precision 
Casting Equipment and Materials”, with ex- 
planations reaching text-book clarity, are 
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available from the KERR MFG. CO., Dept. 10, 
6081 Twelfth St., Detroit 8, Mich., or use 
INFORM-A-GRAM Key No. K10-S. 

WARTIME DEMANDS WERE RESPONSIBLE 
for the development of the Tatra Universal 


Boring Mill Angles, Double Deck (Perfect) 
Surface Plate, and “Famous” Super Speed 
(Perfect) Lapping Plates. These new angle 


niates, originally designed for Horizontal and 
Vertical Boring Mills and Jig Borers, were also 
adapted to lathes when holes in the face and 
footpad were added. Further data is clearly 
given in Bulletin No. 54, available from TATRA 
TOOL CO., Dept. 5, 16317 Sanford Ave., Cleve- 
land 10, Ohio, or use INFORM-A-GRAM Key 
No. 5-R. 

79 DIFFERENT OPERATIONS on wood, plas- 
tics and metal are facilitated by equipment 
produced by Frank Specialty Co., Inc. Among 
these are the double end Mighty-Master Pol- 
ishing and Buffing Lathe, the “all purpose” 
Speed-O-Matic Midget-Master and Multi-Masfer 
Lathes designed to withstand continuous use, 
and a complete compact “all purpose” Unit. 
These, and a variety of “all purpose” attach- 
ments, are described and illustrated in litera- 
ture available from FRANK SPECIALTY CO., 
INC., Dept. 2, 436 New Lots Ave., Brooklyn 7, 
N. Y., or use INFORM-A-GRAM Key No K2-S. 

SPECIALLY DESIGNED SINGLE-POINT BOR- 
ING AND INTERNAL THREADING TOOLS are 
manufactured by Bokum Tool Co. For plain 
boring, particularly efficient on lathes, is Style 
A; facing and bottoming tools, adaptable for 
use as recessing tools on high production jobs 
in automatics, are identified as Style B; the 
internal threading tools are cataloged Style C. 
All the tools are available in wide range of 
sizes. For further details, write BOKUM TOOL 
CO., Dept. 43, 14775 Wildemere, Detroit 21, 
Mich., or use INFORM-A-GRAM Key No. 
A43-S. 

WAR DEVELOPED SYNTHETIC SAPPHIRE 
as a production tool has superior wear resist- 
ance. It has been used with success in the 
manufacture of jewel bearings for watches 
and aircraft instruments, for making precision 
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plug and ring gages, cutting tools, spray noz- 
zles, burnishing wheels, insulators, and phono- 
graph needles. For details of its character- 
istics and properties write ELGIN NATIONAL 
WATCH CO., SAPPHIRE PRODUCTS DIV., 
Plant No. 3, Dept. 89, 932 Benton St., Aurora, 
Ill., or use INFORM-A-GRAM Key No. C89-S. 

IMPORTED FROM SWITZERLAND, THE 
ZYMA JIGBORER, particularly useful in pat- 
tern making, and the ‘’Aceria’’ universal mill- 
ing machine, specially designed for high pre- 
cision work of small dimensions, are among 
the many machines listed in literature issued 
by the MAVEG, INC., MACHINE SALES 
ASSOCIATION. Complete information regard- 
ing these special machines can be obtained 
by writing the company, Dept. 97, 299 Broad- 
way, New York 7, N. Y., or use INFORM-A- 
GRAM Key No. J97-S. 

CONTINUOUS PRECISION SERVICE IN 
PRODUCTION, assembly lines, and mainte- 
nance work is accomplished with the new 
line of ‘Tru-Torque” Screw Drivers. Simple 
to operate, they have no dials to read or 
spring mechanisms, come in three standard 
sizes, and are excellent for factory or shop 
work. Request a catalog sheet describing 
and explaining them from AIRDRAULICS EN- 
GINEERING, INC., Dept. 26, New Canaan, 
Conn., or use INFORM-A-GRAM Key No. J26-S. 

PORTABLE ELECTRIC POWER TOOLS man- 
ufactured by the Mall Tool Co. are described 
and pictured in two handbooks recently issued. 
Form 441 reviews Mall saws, planes, drills, 
screwdrivers, and sanders; Form 437, grinders. 
Send for these pocket size 30-page reviews of 
Mall Tools. They are available, including 
price lists, from MALL TOOL CO., Dept. 380, 
7740 S. Chicago Ave., Chicago 19, Ill., or use 
INFORM-A-GRAM Key No. 380-S. 

AUTOMATIC WATER EJECTOR effectively 
removes water from the water separator or 
air lines, thus preventing water damage. By 
maintaining only clean, dry air in the system, 
it increases the service life, operating effi- 
ciency and productive capacity of all air- 
operated equipment. It cannot cause loss of 
air pressure and will remove one quart of 
water in 30 cycles of operation at 100 lbs 
pressure. NATIONAL PNEUMATIC CO., Dept. 
DJ, 420 Lexington Ave., New York 17, N. Y., 
will promptly send complete specifications. 
INFORM-A-GRAM Key No. G71-S. 

COMBINING ACCURACY WITH ECONOM. 
IC PRODUCTION, the Electro Mechano High 
Speed Precision Drill Press features simplified 
construction which is responsible for easy, fast 
operation, reduced drill breakage, little noise 
or vibration, and long life of the press. An 
illustrated brochure will be sent upon request 
from the ELECTRO-MECHANO CO., Dept. 79, 
261 East Erie St., Milwaukee 2, Wis., or use 
INFORM-A-GRAM Key No. H79-S. 

SAVING TIME, LABOR, AND COST which 
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is usually lost through putting lock washers 
on screws, the Shakeproof, pre-assembled lock 
washer and screw is a single unit featuring 
a washer which cannot drop off, yet is free to 
rotate. It is manufactured in all standard 
styles and sizes, specials by request. Details 
are available in Bulletin No. 7 from SHAKE- 
PROOF, INC., Dept. 7-00, 2501 N. Keeler Ave., 
Chicago 339, Ill., or use INFORM-A-GRAM Key 
No. 700-S. 

THE SELF-CONTAINED, EASILY INSTALLED, 
one-piece Bijur window unit requires no 
screws or gaskets to set it securely in place 
on the machine. Featuring a special oil- 
proof synthetic gasket which insures perma- 
nent oil tightness between window and frame, 
the housing has a bright metal background 
which provides sharp visibility of liquid level, 
flow, or drip and observation of the position 
or movement of parts. A special illustrated 
booklet can be obtained from BIJUR LUBRI- 
CATING CORP., Dept. 75, Long Island City 1, 
N. Y., or use INFORM-A-GRAM Key No. J75-S. 

DESIGNED TO HANDLE HEAVIER LOADS 
AT HIGHER SPEEDS, the new line of ‘Hi’ 
Live Centers eliminates friction in the head 
and tailstock. Incorporating matched and pre- 
loaded roller bearings, these live centers oper- 
ate without chattering with an eccentricity 
point held to .0002”, free and under load. 
Additional data about these live centers may 
be obtained by writing HOLUB INDUSTRIES, 
INC., Dept. 76, Sycamore, Ill., or use INFORM- 
A-GRAM Key No. J76-S. 

THIRTY-SIX OF THE 1200 WAYS. that 
Master Drive can convert your old machines 
from line shafts to independent operations are 
reviewed and pictured in the new 8-page 
Master Drive catalog showing lathes, milling 
machines, grinders, boring mills, presses, 
planes, and die sinkers. ‘Master Drive Makes 
New Tools from Old Ones” will be sent upon 
request from THE MASTER ELECTRIC CO., 
Dept. 3, Dayton 1, Ohio, or use INFORM-A- 
GRAM Key No. D83-S. 

LIMITED PRODUCTION RUNS, EXPERI- 
MENTAL AND LABORATORY MODELS are 
produced with the Sav-Way Pacemaker 1l-oz 
Injection Molding Machine. Simplicity of de- 
sign and operation makes it an outstanding 
labor and material saver. For answers to 
pertinent technical questions write SAV-WAY 
INDUSTRIES, MACHINE TOOL DIV., Dept. 16, 
4875 E. Eight Mile Rd., Detroit 13, Mich., or 
use INFORM-A-GRAM Key No. 16-S. 

PERMITTING HIGH CUTTING SPEED with- 
out corrosion, new transparent post-war cut- 
ting oils of Texaco now contain a combina- 
tion of sulphur and chlorine. These ‘Clear- 
tex’ oils insure longer tool life as well as a 
better surface finish. Write for further data 
to THE TEXAS COMPANY, 135 East 42nd St., 
Dept. 57, New York, N. Y., or use INFORM-A- 
GRAM Key No. J57-S. 


TOOL & DIE JOURNAL 








ANOTHER NEW 


inclinable open-back 


PUNCH PRESS 
— 


PS: TON & Li 









ASSIVELY BUILT with semi-steel castings for 

exceptional strength and rigidity. Large bed 

area and opening. Sliding surfaces precision ground 

and hand scraped. Positive, instant-acting clutch, extra 

heavy flywheel, streamlined design. NEW CIRCULARS 
AVAILABLE! Write today. 


SPECIFICATIONS 
Capacity Rating 28 Tons Shut Die Height ... 9” 
Bed Area . . . 13x 22” Standard Stroke*. . . 3” 
Bed Opening . 6”x 92” Flywheel Speed 125 Max. 
*5” Stroke maximum on special order 


AILABLE 


erature 





PRESSES AV 
OND PUNCH . wreieel 


14-1on capaci 


“OTHER DIAM 
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DIAMOND MACHINE TOOL CO. 
DEPT. G * 3429 E. OLYMPIC BLVD. 
LOS ANGELES 23, CALIF. 


MANUFACTURERS OF THE DIAMOND LINE OF 






PRECISION MACHINE TOOLS AND ACCESSORIES 
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Let Merz Solve Your 
Unusual Problems 
of Precision Design 








If you’re faced with the problem of de- 
signing and building an unusual, high- 
precision experimental engine or test 
machine, look to MERZ for a sound 
solution. MERZ is equipped with the 
best in men, machinery and methods 
... plus the experience of building the 
most exacting machines for leading re- 
search organizations. 

Pictured above is a typical example of 
MERZ work in this specialized field—a 
single-cylinder, high-precision engine 
with piston-balanced crankshaft and 
accessories for testing aircraft cylinder 
head assemblies—plus testing and de- 
veloping fuel and ignition systems for 
high-altitude flying. The extreme accu- 
racy and efficiency in-built in this ma- 
chine is representative of the workman- 
ship in other MERZ specialties—stand- 
ard A.G.D. and special gages, tools, 
dies and other precision products. 
Write for the full facts on MERZ 
“four spheres of service” today! 


WATCH FOR SPECIAL ANNOUNCEMENT 
SOON ON NEW MERZ AIR GAGES! 


Eugincering Com 
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HARD OVERLAYING OF NEW PARTS is 
rapidly playing an important role in produc- 
tion. In the past this process has been con- 
fined to maintenance and resurfacing of worn 
parts. Hard overlaying is a process of weld- 
ing onto the surface of parts subject to wear, 
a layer, edge, or point of metal which will 
have high resistance to the wearing factor. 
This process is fully described in the Eutectic 
Welder for July 1946. Copies are available 
from THE EUTECTIC WELDING ALLOYS 
CORP., Dept. 81, 40 Worth St., New York 13, 
N. Y., or use INFORM-A-GRAM Key No. 
81.5-S. | 

SHOWING EXACTLY HOW AN INDEPEND- 
ENT ENGINEERING organization functions and 
the scope of its services, “The Answers to 
Industry’s Problems”, a brochure just issued 
by the Pioneer Engineering and Manufactur- 
ing Co., clearly and systematically takes a 
look at common production and organization 
problems. It will be of special interest to busi- 
ness and engineering executives. Write for 
a copy to PIONEER ENGINEERING AND 
MANUFACTURING CO., Dept. 83, 19669 John 
R. St., Detroit 3, Mich., or use INFORM-A- 
GRAM Key No. J83-S. 

CLEANING, RINSING AND DRYING METAL 
PARTS by portable, drum, and continuous 
type washing machines are described and 
illustrated in Bulletin No. 6El by Optimus. 
Feature of this book is a table showing how 
seven basic type units can meet and handle 
twelve operating conditions. Copies of this 
bulletin are obtainable from OPTIMUS EQUIP- 
MENT CO., Dept. 99, 165 Church St., Mata- 
wan, N. J., or use INFORM-A-GRAM Key No. 
D99-S. 

ALMOST EVERY TYPE OF RIVETING PROC- 
ESS AND PRODUCT from heavy metals to 
eyeglass frames is handled by versatile 
Townsend Riveting Machines. Hollow rivets 
can be also accurately set without distorting 
the hole and in locations inaccessible to other 
machines. Information is available from THE 
H. P. TOWNSEND MANUFACTURING CO., 
Dept. 53, Hartford 1, Conn., or use INFORM- 
A-GRAM Key No. J53-S. 

DESIGNED TO WITHSTAND REPEATED 
PULSATION, VIBRATION, and abnormally 
high overpressures, the Supergauge is a 
heavy duty type pressure gauge suitable for 
severe industrial service, and is styled to be 
read at greater distances than any other dial 
type gauge. Additional information is avail- 
able from the U. S. GAUGE DIVISION OF 
AMERICAN MACHINE & METALS, INC., Dept. 
82, Sellersville, Pa., or use INFORM-A-GRAM 
Key No. J82-S. 

WIDELY USED IN RIVETING, forming, light 
broaching, crimping, stripping, heat sealing 
and assembly operations, Air Hydraulic 
Presses having controlled ram pressure, ad- 
justable stroke, and ram speed are described 
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in an 8-page bulletin available from AIR-HY- 
DRAULICS, INC., Dept. 51, 120 W. Middle St., 
Chelsea, Mich., or use INFORM-A-GRAM Key 
No. J51-S. 

FORMING SHALLOW SWEEPS AND DRAW- 
ING CONE-SHAPED AND TAPERED STAMP- 
INGS become easy operations when the new 
Whistler Hydrodynamic Process for embossing 
and drawing sheet metal is employed. Fea- 
turing a fluid punch exerting uniform pres- 
sure, difficult stampings are turned out in 
only one operation at lower production cost. 
Details about this new process are clearly 
given in the illustrated 12-page booklet now 
available from L. V. WHISTLER or S. A. 
WHISTLER, Dept. 69, 748 Military Rd., Buffalo 
17, N. Y., or use INFORM-A-GRAM Key No. 
J69-S. 

HOLDING TEMPERATURE TOLERANCES 
AS CLOSE AS 1/5 DEGREE F, and attaining 
on-off cycles as short as 3 seconds, the Xact- 
line Straight Line Temperature Control oper- 
ates easily, inexpensively, and accurately in 
conjunction with milli-voltmeter or potenti- 
ometer type controlling pyrometers. Requiring 
no special adjustments, this instrument per- 
forms on electrically heated furnaces, ovens, 
or other industrial equipment. A thorough 
explanation of this new instrument is given 
in the brochure now available from the 
CLAUD S. GORDON CO., Dept. 7-59, 3000 S. 
Wallace St., Chicago 16, Ill., or use INFORM- 
A-GRAM Key No. 759-S. 

LASTING UP TO 50 TIMES LONGER than 
ordinary steel drills and speeding up drill- 
ing work by 75%, the new type Metro Stand- 
ard Carbide Tipped Masonry Drills accurately 
and quietly drill concrete, tile, slate, and 
brick. Recommended widely in connection 
with building maintenance, Metro drills can 
be used in any rotary portable electric drill. 
An illustrated bulletin and price list will be 
sent on request by METRO TOOL & GAGE 
CO., Dept. 9, 4240 W. Peterson Ave., Chicago 
30, Ill., or use INFORM-A-GRAM Key No. 9-S. 

COMBINING SPEED AND WEAR RESIST- 
ANCE with ability to take sharp cutting edge 
angles, the new cutting metal produced by 
Vanadium-Alloys Steel Co. has cobalt and 
5% vanadium content combined with 1.5% 
carbon. Found valuable in machining hard 
cast iron and cast steels, as well as wrought 
metals, “Vasco Supreme” will operate at 
speeds 15 to 100% higher than 18-4-1 and 
6-6-2 high speed steels. For their new descrip- 
tive literature, write to VANADIUM-ALLOYS 
STEEL CO., Dept. 71, Latrobe, Pa., or use IN- 
FORM-A-GRAM Key No. J71-S. 

SOLDERING, OPEN FLAME WORK, BRAND- 
ING AND LABORATORY OPERATIONS are 
performed by Schmidt soldering and open 
flame torches to double production per man 
hour. The torches start without generating, 
give soldering heat in less than a minute, 
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Combination - 
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This new, ingenious 
MEAD VALVE is 
almost universal in its 
uses yet is so simply constructed it gives oo, troublefree service. No 





sliding closures . . 1/16” movement operates from full open to full 
closed helping speed of wee | fatigue. 

4B BENCH VALV’ . for use on machine table or bench. Func- 
tions as a 4-way > ng . . two 3- way valves . . . one 3-way valve... 


and as a 3-way valve and a blower! 

4W FOOT CONTROL. pedal works valve either as Fs -or-4-way. 

Adjustable pedal stop provides quick change from 3-way to 4-way. Same 
of f made by rocking pedal as by moving lever of 





bench valve. 
4C FOR CAM OPERATION .. . can be mounted on drill press, etc., 
for automatic control of air cylinder by suitable cam. 


Write for new Air Power Catalog describing Mead’s Air Vises, Clamps, 
Presses, Workfeeders, Controls, etc. Just off the press! 


MEAD SPECIALTIES COMPANY «+ 4114 No. Knox Ave. + Dept. HA-126 Chicago 41, Ill. 














e Prominent users tell us 
they consider ‘Fluid- 
motion” Radii and 
Angle Dressers the 
RADII & ANGLE finest precision en 
instruments procurable 
{Ss 28) —regardless of cost. 
They obtain greater ac- 
curacy, longer wheel 
life, and much faster 
set-up and operation. 
We'll be glad to send 
you complete informa- 
tion. rite. 


for just about every wheel dressing requiem Gl . "Y Li, 
” 


Just ONE setting per form FEATURES: 


s . .0001" accuracy 
Just ONE continuous motion Pt 
“*Fluidmotion” dressing 
Dustproof and chatterless 
Hardened stainless steel 


S TOOL CO. cast Goan a "Highest quality diamonds’ 











f *Reg. U.S. Pat. Of. 





Representatives in Principal Cities 
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and can be used with gasoline, bottled, nat- 
ural or artificial gas. They are lightweight 
and give steady, even heat which permits un- 
interrupted work. A folder from MINN-KOTA 
FOUNDRY AND MFG. CO., Dept. 8-03, Fargo, 
N. D., gives details, or use INFORM-A-GRAM 
Key No. 803-5. 

DESIGNED ESPECIALLY FOR ZAMAC OR 
ZINC ALLOY die castings, new Die Slick No. 
11 lubricant is a colorless, odorless compound 
which will not stain, corrode, form carbon, or 
cause objectionable smoke or gases. Prevent- 
ing the formation of zinc oxide on cone pins 
and die cavities, Die Slick No. 11 is applied 
in a fine mist spray which eliminates scoring 
and sticking and assures easy ejection of 
the casting. For further data write G. W. 
SMITH & SONS, INC., Dept. 8-69, 5401 Kemp 
Rd., Dayton 3, Ohio, or use INFORM-A-GRAM 
Key No. 869-S. 

TAKING IDEAS AND TRANSFORMING 
THEM INTO METAL is the specialty of the 
Merz Engineering Company, which offers 
American industry a fourfold service includ- 
ing experimental engineering, a_ standard 
gage division, a special gage and tool sec- 
tion prepared to design tools and jigs, and a 
fully equipped machine shop for the manufac- 
ture of special parts. These services are dis- 
cussed in detail in recent literature which 
may be obtained from THE MERZ ENGINEER- 
ING COMPANY, Dept. 7-20, Indianapolis, In- 
diana, or use INFORM-A-GRAM Key No. 
720-S. 

BUILT TO HOLD ROUND, SQUARE, HEX 
OR FLAT STOCK, the 4-way vise embodying 
all the uses for machinists—pipe or tubing 
vises, finds perfect use for mechanics or 
skilled workers. It will not crush or mar 
delicate finishes, yet holds work firmly. A 
bulletin from HOLLISTON MACHINE WORKS, 
INC., Dept. 52, Green St., Holliston, Mass., 
tells all, or use INFORM-A-GRAM Key No. 
J52-S. 

SAVING TIME IN DESIGNING, TOOL MAK- 
ING and providing the machinist with a more 
secure and adaptable means of holding work, 
WESPO improved fixture clamps are actually 
an integral part of a fixture assembly. Made 
in five different types, six sizes each, for vari- 
ous job requirements, these clamps are fully 
adjustable and allow speedy access to the 
work. Further details and illustrations are 
in Bulletin No. 22 now available from WEST 
POINT MFG. CO., Dept. 67, 19625 Merriam 
Court, Farmington, Mich., or use INFORM-A- 
GRAM Key No. J67-S. 

DRILLING ACCURATELY SIZED HOLES BY 
HAND OR POWER in concrete, stone, asphalt, 
brick, plaster and other refractory construction 
materials, Super Masonry Drills are now 
available at reduced prices. Operation of 
these carbide tipped drills requires minimum 
time and effort. A list of drill descriptions 
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and their new lower prices will be sent upon 
request from the SUPER TOOL CO., Dept. 
1-68, 21650 Hoover Rd., Detroit 13, Mich., or 
use INFORM-A-GRAM Key No. 168-S. 

SPOT, SEAM, OR FLASH-BUTT WELDING 
OF MAGNESIUM ALLOYS employs the same 
Taylor-Winfield techniques as are used on 
aluminum. Considering the rapidly gaining 
popularity of magnesium which features both 
lightness and strength, many readers will be 
interested in the article and photographs in 
the October issue of ‘Weld It”, published by 
the TAYLOR-WINFIELD CORP., Dept. 75, War- 
ren, Ohio. They will send copies on request, 
or use INFORM-A-GRAM Key No. G75-S. 

LASTING LONGER, REDUCING SPOILAGE, 
AND PRODUCING FINER FINISHES in less 
setup time, Wetmore reamers, shell reamers, 
producers and heavy duty reamers are of 
high quality heat-treated vanadium alloy 
steel. Employing adjustable inserted blades, 
processed for extra skin toughness, Wetmore 
tools are designed to give precision and speed 
on every job. The new Wetmore Tool catalog 
tells how to cut production costs. It's avail- 
able from WETMORE REAMER CO., Dept. 
8-38, 420 N. 27th St., Milwaukee 8, Wis., or 
use INFORM-A-GRAM Key No. 838-S. 

MAKING BORING BARS, MILLING CUT- 
TERS, TOOL HOLDERS, and many other pieces 
requiring square holes, can be done faster 
and more economically with a new product 
recently developed. This is a square holed 
sleeve which consists of a round sleeve with 
a perfectly square hole broached through the 
center. The hole is tapped at one end to 
receive a back-up screw. The sleeve can be 
sweated or pressed into a drilled and reamed 
hole to make a square hole in a tool holder. 
Full details are given in literature available 
on request from STURDY BROACHING SERV- 
ICE, Dept. 34, 13414 Fenkell Ave., Detroit 27, 
Mich., or use INFORM-A-GRAM Key No. J34-S. 

GRINDING RADIAL AND HELIX RELIEF 
simultaneously, and varied to suit all practi- 
cal requirements, is accomplished easier on 
the new D-S grinder than regular angular 
back off relief grinding. Provisions are made 
for grinding any tool to 12 flutes with identical 
relief on each blade. Folder No. 46 fully de- 
scribes this equipment and is available from 
the D-S GRINDER DIV., ROYAL OAK TOOL & 
MACHINE CoO., Dept. 95, Royal Oak, Mich., 
or use INFORM-A-GRAM Key No. G95-S. 

PRODUCING SOLID DIE CASTINGS, in alu- 
minum, brass, or magnesium, by the high 
pressure cold chamber injection method, is 
described in literature issued by Lester-Phoe- 
nix, covering the HHP line of machines. These 
machines are designed to eliminate porosity, 
which arises from two sources: shrinkage 
voids and entrapped air and gases. It can 
be controlled and eliminated by sustaining 
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RUGGED ¢ PRECISE ¢ VERSATILE 

















Within its ity, this rugged, accurate No. 4U 
Universal Grinder handles efficiently just about 
every grinding operation, light or heavy, that 
comes into the shop. It’s unexcelled for plain 
tool and cutter grinding, cylindrical grinding, in- 
ternal grinding. It’s moderate in cost too. 


Bulletin No. 4 gives complete specifications. 
Write for your copy today. 


PRODUCTION MACHINE CO. 


Dept. TD GREENFIELD, MASS. 








Lufkin Master Planer Gage 













precisely ground, accurately 
fitted in every detail — The 


tool of IOI uses! 


THE LUFKIN 
RULE CO., 
SAGINAW, 
MICH., 
New York 
City 


| Write for free 


catalog 
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MODEL JA 
(Turbine Type Tool)— 
Takes Wheels Up To 
%”", Speed 50000 RPM, 
Collet %”,Weight 12 oz. 
Overall Length 6%”. 


$3325 


IN U.S.A. 


MODEL TT 

Turbine Type Tool)— 
Takes Wheels Up To 
114”, Speed 30000 RPM, 
Collet 15/64”, Weight 2 
lbs., Overall Length 9” 


54450 


IN U.S.A. 


MODEL PVT 


Vane Type Tool) A 
Power Tool For The 
Heavier Jobs Taking 
Wheels Up To 2%”, 
Speed 10000 RPM, Collet 
15, 64”, Weight 2 lbs. 4 
oz., Overall Length 9”. 
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high pressure on the metal as it chills. Copies 
of this literature will be sent on request from 
LESTER-PHOENIX INC., Dept. 4-25, 2711 
Church Ave., Cleveland 13, Ohio, or use IN- 
FORM-A-GRAM Key No. 425-S. 

LOCATING LAY-OUT CENTERS, on work- 
pieces to be machined on a lathe, can be done 
quickly and accurately with the Variable 
Center Scope. The instrument is placed in a 
fixed position in the tailstock. With the work- 
piece strapped to the faceplate, the instrument 
is focused on the work. The workpiece is 
adjustable until the layout lines coincide 
with the guide line of the Center Scope. Full 
details are in literature available from CEN- 
TER SCOPE PRODUCTS, Dept. 5-85, 3829 San 
Fernando Rd., Glendale 4, Calif., or use IN- 
FORM-A-GRAM Key No. 585-S. 

STARTING TORQUE WITH TURBINE- 
SMOOTH POWER has been incorporated into 
a new type of industrial hydraulic motor. This 
development, known as the Superdraulie Tri- 
port Motor, holds many advantages for indus- 
trial machine applications, including variable 
speed control, starting without clutches, and 
perfect control of acceleration and decelera- 
tion. Complete details are available from 
SUPERDRAULIC CORP., Dept. 82, Dearborn, 
Mich., or use INFORM-A-GRAM Key No. H82-S. 

GRINDING 0” TO 1” RADII ON CUTTERS 
FROM 4” TO 12” DIA. having flute lengths 
up to 3” is accomplished with the No. 2 Radi- 
us grinding attachment, for use on Cincinnati 
No. 2 Cutter and Tool Grinders. Adjustment to 
the desired radius is obtained through a 
micrometer gage, inserted into a tapered hole 
which is bored concentric with the swivel 
point of the attachment. Complete data, in- 
cluding set-up hints, is given in publication 
No. M-1442, available on request from THE 
CINCINNATI MILLING MACHINE CO., Dept. 
2-33, Cincinnati 9, Ohio, or use INFORM-A- 
GRAM Key No. 233-S. 

ACCURATE DUPLICATION OF PARTS, con- 
centricity within .0001”, and shoulder lengths 
held identical on any number of pieces, are 
performances possible with the Cent-A-Matic 
lathe center. A small center tip is replace- 
able when worn or damaged. Lathe and 
grinder applications are illustrated in litera- 
ture available from ACME-DANNEMAN CO., 
INC., Dept. 33, 203-205 Lafayette St., New 
York, N. Y., or use INFORM-A-GRAM Key No. 
J33-S. 

STRENGTH AND POWER FOR HEAVY 
OPERATIONS, with all necessary refinements 
for accuracy and long life, are characteristics 
built into Diamond Millers. The three models 
available are described in literature which 
will be sent on request from the DIAMOND 
MACHINE TOOL CO., Dept. 2-68, 3429 East 
Olympic Blvd., Los Angeles 23, Calif., or use 
INFORM-A-GRAM Key No. 268-S. 
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GRINDING, DRILLING, SCREW DRIVING, 
AND NUT SETTING operations, performed 
with air tools, are described in a 40-page 
catalog, No. 46, now ready for distribution by 
Aro. Special application tools, tool room kits, 
balancers for suspending all types of tools in 
production work and many other accessories 
are also listed. For copies of this catalog 
write THE ARO PNEUMATIC CORP., Dept. 32, 
Bryan, Ohio, or use INFORM-A-GRAM Key 
No. 195-S. 

TOOL CHANGE ON POWER TOOLS CAN 
BE MADE in three seconds without the neces- 
sity of shutting down the motor when Rayco 
Quick Change Chucks are part of the tool 
equipment. Employing the principle of cen- 
trifugal force to move a ground and hardened 
driver into the adaptor slot, the chuck operates 
in all positions at any speed. This chuck is 
self-centering and utilizes a positive centrifu- 
gal lock. An informative, illustrated folder will 
be sent upon request from RAYCO MANU- 
FACTURING CO., Dept. 89, 3911 S. Prairie 
Ave., Chicago 15, Ill, or use INFORM-A- 
GRAM Key No. J89-S. 

INSTALLATION OF MODERN MOTOR 
DRIVES permits the removal of old-fashioned 
line shafts and assures a cleaner, lighter shop 
which never has to be shut down completely 
for machine replacement or repair. Designed 
for lathes, screw machines, milling machines 
and presses, Modern Motor Drives feature fast, 
positive cam control to keep the belt in proper 
tension for transmitting power to the machine. 
Write for descriptive literature to MODERN 
MOTOR DRIVES DIVISION OF NICHOLS 
ENGINEERING CO., Dept. 24, 2400 W. Madi- 
son, Chicago 12, Ill., or use INFORM-A-GRAM 
Key No. G24-S. 

APPLICATIONS REQUIRING HIGHLY AC- 
CURATE CIRCUIT TIMING will find the Elec 
tronic Interval Timer Model 1029 precise and 
readily accessible. With a range of 0 to 2 
min. in 1 sec. steps, the unit controls loads 
to 500 w at 125 v ac, is conveniently operated 
with switches and push-button, and recom- 
mended for all industrial applications. Infor- 
mation is available from ELECTRONIC CON- 
TROLS, INC., Dept. 30, 44 Summer Ave., 
Newark 4, N.J., or use INFORM-A-GRAM Key 
No. J30-S. : 

DESIGNED TO INCLUDE MANY FEATURES 
that are exclusive and entirely new to the 
trade, Acme Broach Corp. has recently started 
production on broaching machines and tools. 
The Horizontal Hydraulic Broaching Machines, 
Acme Automatic 4-Jaw Broach Pullers, Acme 
Hydraulic Presses, Keyway Broach Pullers and 
standard Keyway Broaches are described in 
bulletins available upon request from ACME 
BROACH CORP., Dept. 32, E. Third St. at 
Delaware, Lexington 47, Ky., or use INFORM- 
A-GRAM Key No. J32-S. 


TOOL & DIE JOURNAL 





nl 














MANY USES—BIG SAVINGS 


with 
F x 4 Low Temperature AL L 
Melting 


CERROMATRIX—250° F. For securing punch and die parts; anchoring machine parts; short 
run forming dies, etc 

CERROBEND—158° F. As a filler for bending thin-walled tubing—melts out in boiling water. 
Also used for automotive -— aircraft assembly jigs, forming dies, etc. 

pene i 165° F—190° F. Used for proof-casting cavities in molds, forging dies, duplicate 
patterns, etc. 

CERROBASE—225° F. Used in electroforming dies, molds, etc. 

CERROTRU—281° F. Metal molds for wax patterns used to make precision castings. 
CERROLOW—117*° F—CERROLOW—136° F and CERROLOW—174° F. 


REPRESENTATIVES AND DISTRIBUTORS 


ANSONIA, CONN. HOUSTON |, TEXAS NEW ORLEANS, LA. 
L. Heres De Wyk & Co. Metal Goods Corp. Metal Goods Corp. 
89 Main 8t. 16 Drennan 8t. 418 Canal Bidg. 
BOSTON i6, MASS. 
Robert P. Waller KANSAS CITY 8, MO. a lly = BT & Refining Works 
80 Boylston St. Metal Goods Corp. Cerro-Alloy Div. 
BROOKLYN 7, N. Y. 1701 Baltimore 37 Wall St. 
elmont Sme = & Refining Works 
$30 Belmont Ave LOS ANGELES 21, CALIF. PHILADELPHIA 2, PA. 

Composite Die Supply Co * H 
CHICAGO 6, ILL. 1855 Industrial St. Jackson ssociates 
Sterling Products Co., Ine. 152 N. 15th 8t. 
121 N. Jefferson St. MILWAUKEE 3, wis. ST. LOUIS 15, MO 
CLEVELAND (4, OHIO Williams-Collins, Ine. Metal Goods Corp. 
Die ae A Co. " 2409 State St., W. 5239 Brown Ave. 

a air Ave. 

MINNEAPOLIS |, MINN. TULSA 6, OKLA. 
_’. ge Northern Machinery & Supply Co. Metal Goods Corp 
2500 Ay -. Lumber Exchange Bldg. 19 E. Cameron 
DETROIT 17, MICH. MOLINE, ILL. TORONTO 8, ONT. 
Castaloy Metal Sales Co. Sterling Products Co. The Canada Metal Co. 
197 8S. Waterman Ave. 1524 Third St. 721 Eastern Ave. 


CERRO DE PASCO COPPER CORPORATION © new voRR SNe y. 






















Original Accuracy 


id @ 


Noted for maintaining original accuracy over a 
longer period Criterion Heads are smooth, com- 
pact, rigid. Parts subject to wear are hardened. 
Lead screw is hardened tool steel, with threads 


Write: ground from solid after hardening. All heads 
Attention have large, graduated dial. Large offset adjust- 
Dept. C ment eliminates need for offset boring bars. Two 


sizes: 1%.” and 3”. 1%” and 1” bar capacity. 
Shanks are interchangeable, enabling operator 
to use head on different machines. Ideally 
adapted for slide boring tool holder on small 
‘ turret lathes. Ask your dealer or order direct. 
Lead Screw Request free literature. 

ground from 
solid AFTER 


hardening. LL BEVERLY HILLS, CALIFORNIA 
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Universal bearing honed Line _reamer bushings, 
to 10 micro inch finish diameter 2.375”, accu- 
gives longer service. racy held to .0001”. 





Aircraft Valve Guide. 

Valve tappet roller pin 

hole honed to 6 micro Bronze Valve. The Sun- 

inch finish. nen method of honing 

: is used to secure a high 
finish and accuracy. 








Miniature aircraft cylin- 
der—smooth, accurate 
honing provides better 
compression and longer 


a . 


-0002” limit. 


are Honed More Accurately on the 


Sunnen Precision Honing Machine 


Guaranteed Accurac y—Within .0001” 


Range .125' to 2.625" 


Hones Any Metal (including Nitrided Steels 
and Sintered Carbides) OF Plastic, except lead 


and babbitt, including glass and ceramics. 


Smooth Finish—Dbepending on the material, a 


finish of 2 to 3 micro inches. 


Easily and quickly set up —no jigs or fixtures — 


skilled labor is not required. 


Write for descriptive literature. 





Cones for Wheel Bal- 
ancing Machine. ‘Accu- 
rately align-hones two 
interrupted surfaces.” 





Stainless Steel Load Aircraft Piston Pin. Sun- 
Compensator Valve nen honing removes all 
Seat. Hole is honed to tool marks—eliminating 


a source of stress failure, 






_~ lie 
SUNNEN 


OFF + MARCA BEG STPACA 


SUNNEN PRODUCTS COMPANY, 7947 Manchester Avenue, St. Louis 17, Missouri 
Canadian Factory: Chatham, Ontario 
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SHOP AIDS 





For You 
And Your Job 





Use our postage-free Inform-a-Gram for your requests. 


FORIENG PRESS DIES” AND THEIR USES, 


published by. Dreis and Krump Mfg. Co., pre 
sents t the lie designer simple designs cov 
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is & , : I iticn a the 
lies and t efficient 
1 ethod of ndling the vailat 
ipon request from the Dreis and p Mfg 
Dept 4 I lis Blvd., 1icag € 
r use INFORM-A-GRAM Key N F3 


~ VOLUME I OF AN N INSTRUCTIONAL PRO. 
— vering ur sawing and filir 


plications perationa 














iti t k will be extremely us 
in t I ion of trainees. Divided into tw 
sections I ional and high s; 1 saw 
ju 1 k includes work pr 
tests n trainees as well a 





December, 1946 








1 lata For full details write The 
Dept. 6-96, 1301 Washington Ave. 
1polis 4, Minn., or use INFORM- 

A y No. 6 46-S Y. 


SELECTING ALLOY STEEL TO MEET SPE- 
onird regres ro is facilitated with Car 





enter’s new ‘ Steels Simplify Your 
n, Needs ew program, consisting 


f two steels that will meet approximately 


the isers’ stex lemands, not only 
plifies selection but inventories as well. 
special purpose alloy steels are made 


rt steel mill, to the highest ‘qndity 
specification and inspected by tool steel stand- 
er descriptive 
I from Carpenter 
Stee ; Dept. 38, General Office, Reading 
INFORM-A-GRAM Key No. B38-S. 
“INDUCTION HEATING” is a comprehen 
sive page bulletin covering the general 
history, principles and applications of induc 
well as dealing specifically 
; most tech- 




















ica ns. Noteworthy applications: 
I hard heat treating, normalizing 
mnealing, brazing and soldering, heat- 
forging and forming are analyzed. 

booklet mplete with pictures, charts, 
jraphs, is available upon request from 

I The Ohic crankshaft Co., 

ey rval i Ave., Cleveland 1, 





I \M-A-GRAM Key No. 415-S. 
SELECTING ‘STAINLESS STEEL SEAMLESS 
reas | ie isy with the he of a new 





Ww Giving information 

it t I cs and applications of 

seve! tinless steels, this literature includes 

S¢ 11 tables which break down each analy- 
i YI 1 | t ] 





rding to its chemical analysis, 

> jovernment specifica 
ties, and temper and 
immace process is fe- 
n with the applications 
pies of this helpful ma 
the Selection of Seam 
Welded Stair a Steel 
> from Summerill Tubing 
Bridgeport, Montgomery 
INFORM-A-GRAM Key 
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SHOP AIDS 








CLEARLY UNDERSTANDABLE TO HIGH 
SCHOOL STUDENT and business executive 
alike, a new 36-page booklet, “The ABC's of 
Modern Plastics”, provides a brief outline of 
the origin, preparation, and uses of plastics. 
Complex technical processes are described 
in terms of everyday living and further ex- 
plained in colorful charts and lively illustra- 
tions. The influence of plastics has revolu- 
tionized many common manufacturing meth- 
ods. Copies of this booklet are available 
upon request from the Bakelite Corp., Dept. 
7-22, 300 Madison Ave., New York 17, N. Y., 
or use INFORM-A-GRAM Key No. 722-S. 

CHEMICALLY FINISHING ALUMINUMS 
through a new process known as chemoxid- 
ing produces a beautiful lustrous glossy finish. 
Relatively hard and of excellent corrosive re- 
sistance, no paints, enamels or lacquers are 
required. Chemoxiding may be accomplished 
in the plant of the manufacturer, fabricator 
or in outside contract job shop. Detailed in- 
formation on this process will be furnished on 
request by Colonial Alloys Co., The Techni- 
cal Processes Div., Dept. 5, Philadelphia 29, 
Pa., or use INFORM-A-GRAM Key No. K5-S. 

FORGING SUCCESSFULLY HIGH-ALLOY 
LARGE STEEL ROUNDS up to 12 inches in 
diameter with a reduction of residual strains, 
elimination of center bursts and assurance of 
uniform cross-sectional carbide distribution is 
now possible with the new Shetler process. 
Greater certainty of quality throughout the 


forged steel round will save time and machin- 
ing costs to fabricators of tool steel. No 
longer will the manufacturer of high-speed 
and high-alloy tool steels have to restrict 
ingot size to the small:r, less economical 
molds. For further information of forging prac- 


tices write Barium Steel and Forge, Inc., Dept. 
4, Canton, Ohio, or use INFORM-A-GRAM Key 
No. K4-S. 

A GUIDE TO PROPERTIES AND APPLICA- 
TIONS OF 18 RECENT METALLURGICAL DE- 
VELOPMENTS is presented in booklet B-3369 
for engineers and designers in communications, 
electronic, and other fields. Characteristics of 
magnetic metals and alloys are discussed; 
electrode, filament and contact metal proper- 
ties and applications of tungsten, molybdenum 
and Cupaley are described. Glass sealing 
alloys are outlined, and brazing and soldering 
alloys covered. A table lists physical and 
electrical characteristics of new metals and 
alloys compared with commonly used mate- 
rials. Sketches, diagrams, curves and tables 
present detailed data on properties and appli- 
cations of each material. A copy may be 
secured from Westinghouse Corp., Dept. 35, 
Box 868, Pittsburgh 30, Pa., or use INFORM.- 
A-GRAM Key No. 35-S. 

“INTRODUCTION TO MAGNESIUM AND ITS 
ALLOYS,” by John Alico, is the first compre- 
hensive work on the subject to be published 


148 


in this country, although magnesium and 
magnesium alloys have been known and 
used in the United States for almost thirty 
years. 

This book covers the fundamentals of pro- 
duction and fabrication for those manufac- 
turers and design engineers who may be 
considering magnesium alloy applications for 
their particular products, and for research 
engineers, metallurgists, and students who 
desire aid in their work. 

Copies of this book may be ordered from 
Ziff-Davis Publishing Co., Dept. TJ, 185 North 
Wabash Ave., Chicago 1, Ill., or 350 Fifth 
Ave., New York 1, N. Y. Price $5.00. 


DATA OF BASIC IMPORTANCE in the 
assembly of aircraft engines, which will also 
be of benefit in the assembly of automotive 
engines, are covered in the recent report, 
“Torquing of Nuts in Aircraft Engines,” pub- 
lished by the Society of Automotive Engineers. 
The report investigates the causes of bolt and 
stud failure and the means for avoiding such 
failures, which, some experts feel, have not 
been fully understood. Design, production and 
maintenance engineers, metallurgists and all 
assemblers of mechanical equipment will find 
in the report extensive data obtained from 
laboratory tests, which were confirmed by 
tests in actual service. Copies are available 
from Special Publications Dept., Society of 
Automotive Engineers, Inc., 29 W. 39th St., 
New York 18, N. Y. $2.00 to SAE members; 
$4.00 to non-members. 

“KENNAMETAL CEMENTED CARBIDE 
PRODUCTS” published by Kennametal, Inc., 
contains complete buying information, de- 
scribes and illustrates proper selection and 
application of Kennametal Tools, and gives 
instructions on methods of use and mainte- 
nance that insure maximum performance. 
Steel cutting Kennametal is made in five 
standard compositions, having graded prop- 
erties to meet a wide range of usefulness. 
Copies of catalog 46 are available upon re- 
quest from Kennametal, Inc., Dept. 33, Latrobe, 
Pa., or use INFORM-A-GRAM Key No. 33.5-S. 

“HYDRAULIC OILS FOR INDUSTRIAL 
EQUIPMENT” is the title of an article appear- 
ing in the August 1946 issue of ‘’Lubrication”, 
a Texas Company publication. The article 
includes discussion of maintenance problems 
and trouble shooting in hydraulic systems, 
methods of increasing their efficiency, and 
advantages accruing through the use of addi- 
tives in the oils. The incorporation of additives 
in hydraulic lubricants results in oils which 
aid rust prevention, inhibit oxidation, reduce 
foaming, and maintain high standards of vis- 
cosity. A copy will be sent upon request from 
The Texas Company, Dept. 57, 135 East 42nd 
St., New York 17, N. Y., or use INFORM-A- 
GRAM Key No. J57-S. 


TOOL & DIE JOURNAL 





ina stan 





saan se ise a 





A “CONEX’”’ 
Bushing Blank 


A Few 
Minutes Work™ Drill Jig Bushing 











The six sizes charted are available in bulk and in kits. 


——_——— Kit No. 500M —— 








Kit No. 
CONEX ———250M - 
Unit O.D. ..ccccccses % le % 54 34 
Mazz E.Dicccccccccce - 136 .191 .250 .312 .375 
Body Length........ of &% a4 % l 
Kit No. 250M (One each of three sizes) ........... 
Kit No. 500M (One each of six sizes) ...... babanew 


Enclose Money Order or your firm’s check with 5 
order and we will mail post-paid anywhere in lL 


S.A. 


—— that Emergency 


The CONEX Adjustable ‘ enter 
Bushing Blank is a two- c in- 
complete bushing. The o ¢ part 
or sleeve is complete, while the in- 
ner part or insert is incomplete. 
The insert has a drill and counter- 
sink hole indicating its eccentric 
center, which is completed by user 
to suit his needs. As both parts are 
eccentric, rotation of one inside the 
other causes the drill-center to shift 
from dead center to \%” off-center. 


The Bushing Blank comes to you 
approximately 80% completed and 
at mass production prices. Your 
20% of the work can be done with 
only a drill press and a blowtorch 
in a few minutes! Arbors and 
grinding are completely eliminated. 


One large kit on your tool-room 
shelf will make you feel the se- 
curity of having a pass-key to your 
nearest mill supply dealer without 
having his expense of a large com- 
plex stock! 


A a we COT oe 


CONEX PRODUCTS 


Dept. TD, Box 629, Glendale, Cal. 











BIAMOND TOOLS 


for 
FORM DRESSING 


ne of JKS Form Dressing Tools 
d to meet the n is 

4? ~~ om dressing abrasive 

few types for forming i 


A broad li 


a wide variety of shapes. 


BLADE TOOLS — For production form 
dressing; all sizes of wheels. 
use 
TOOLS — For toolroom 
= minute radii are required Made 
to specified included angles. 
- PED TOOLS — For forming 
= reer Made to standard angles 
of 90°, 75°. and 60 
PYRAMID DIAMOND TOOLS- For —_ 
ng larger wheels where @ radius 
1 32” or larger is required. 


| (, ; rpg soto. 












n7nY 
7 Chambers St: New Yor 
$400 Tireman Ave., Detroit 4, Mich , 
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Carbor St 


Cutters- 


OU} 


COLUMBIA TOOL STEEL COMPANY 














when you waut Speed - 


when you want power-# 


‘oa 






...in your job of sanding, 
filling and rubbing, drilling or screw-driving, you want a 
Strand Flexible Shaft machine, because a Strand will do it 
faster, better, and stand up to it longer. 


Strand Flexible Shaft machines provide constant speeds 
with greater operator convenience. Hundreds of attach- 
ments easily interchanged —125 types and sizes— models 
include vertical and horizontal type machines from 4 to 
3 h.p. Distributors in all principal cities. 


Send today for catalog showing complete line 


(Strand N. A. STRAND & CO. 


ee: root SO 5003 NO. WOLCOTT AVE. CHICAGO 40, ILL. 




















Here's the Answey 


All Angular Ser_y _ 


PS/ 
COLLINS’ 
CoAXIAL WORK HOLDER 


Saves Time «¢ Saves Money 





One simple lock and pressure applied by two 
fingers does the trick! It solves every angular 
or compound angular problem! Eliminates 
“fussy”? checks! Fast and Efficient! Fully 
graduated and Universal! A _ practical work- 
holder for MILLING, DRILLING, GRINDING. 
TURNING, BORING . . . and many other uses. 
Prompt answers to all inquiries! 


Territories Open for Distributors — Write Today! 


COLLINS INDUSTRIES, INC., BRYAN, OHIO 
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pA NEW TOOL THAT Dogs ~a HARD JOB 




















PERSSON 
DIE JACK 


Here, at last, is a new tool designed 
to separate die sets ... avoids 
makeshift prying or hammering 
methods. Jack is simply clamped 
on and handle turned to elevate or 
lower punch holder rapidly or slowly. 
A precision tool, accurately ma- 
chined of finest steel and alloys. 


NO PRYING - NO HAMMERING 








For SAWING - FILING - LAPPING 


Savings in your toolroom time will 
soon pay the low initial cost. 


THe OLIVER 


DIEMAKER 


The Oliver Die Maker cuts cost of 
production from 50% to 60% in mak- 
ing dies, gages, cams, ete. Does not 
require special men to operate... 





Test the Oliver Die Making 
Machine in your own plant. 
No toolroom is completely 
equipped without one or more 
of these machines. Now, more 
than ever, “‘you need an 
Oliver’’. Write for literature. 


OLIVER 


INSTRUMENT COMPANY 
1436 E. Maumee 
Adrian, Mich. 


The “Oliver” is 
safe to operate—no 
exposed belts. 







AUTOMATIC DRILL GRINDERS 
TOOL & CUTTER GRINDERS — DRILL 


POINT THINNERS TEMPLATE 


\_ rere GRINDERS—FACE MiLI 





—— GRINDERS—DIEMAKING MACHINES 
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are Zuckly 
INTERCHANGEABLE 
PUNCH 


Allied’s R-B Interchangeable Punches and Dies F work rece ] 
are quickly installed for trouble-free produc- 
tion in the metal-working and plastics indus- 
tries. They are available from stock in standard 
round, oblong and square shapes of almost 
any required size. Specials of any size, shape or 
material are promptly furnished to your speci- 
fications — and delivery dates are dependable. 





Write today for large illustrated R-B Catalog 


£"ALL|Fy :, ALLIED PRODUCTS CORPORATION 
ae Conpensiies § © 


- . Department 21 @ 4634 Lawton Ave. @ Detroit 8, Michigan 
¢ 4 


* * 
"seast*® 

















CLEVELAND INDEXING HEAD Py ad 
Holds all Straight or Taper bdo oil 
Shank Tools from 1%" to ard of accuracy in 
and Including 134" diameter locating layout lines, 
centers, holes or 
360 * Graduations edges. Fast, fool- 

In Three Planes proof. 

Write for Catalog. Write for Catalog No. 10 











Princi 3829 San Fernando Road 
1261 W. 4th Street -:- Cleveland 13, Ohio | | = 








GRINDERS & FIXTURES, Inc. | | | Deatersin Colter Scope Products 








when you can S-L-I-D-E them? 


THE BARRETT ALL-PURPOSE ELEVATOR enables one 
man to slide heavy dies on and off punch presses, boring 
mills, etc. No need to call lifting help away from other 
machines—no need to endanger men or dies! 

Low cost, 500 Ib. capacity. Easily moved to any shop 
location to make die handling a safe, thrifty one-man job. 
Write for illustrated circular. 


BARRETT-CRAVENS COMPANY 
3269 West 30th Street, Chicago 23, Illinois 
Representatives in all Principal Cities 
Canadian Licensee: S. A. Armstrong Ltd., Toronto, Canada 
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Gicbe FILES 


HAND CUT — MILLED CUT 
GROUND FROM THE SOLID 


There is a Grobet Rotary File, Cutter, Diesink- 
er’s Bur in shape, size, and coarseness of 
cut for every type of hard or soit 

metal, plastic, wood, etc. 
Send for Catalog Y. R. illustrat 
ing the complete line in full 
size, speed charts, etc. 


Plants: New York - Chicago - Los Angeles 





















IMPORTEBS OF GROBET SWISS FILES 


MFBS. OF GROBET ROTARY FILES 


TOOLMAKERS’ HARDNESS TESTING 
PRECISION VISES 





has been done with the 
SCLEROSCOPE 


since 1907 
* 


THE SHORE 
INSTRUMENT 
& MFG. CO., INC. 


9025 Van Wyck Avenue 
Jamaica, N. Y. 





To Sell 


JOSEPH B. FAKES & COMPANY — 
1415 ETOWAH AVE. ROYAL OAK, MICH. 














A REAL HELPING HAND 


It’s a help that die makers, tool makers, machin- 
ery builders and general machinists have long 
sought—a more accurate and surprisingly faster 
way of transferring blind screw bok. 

The Heimann Transfer Screw 
Set is a self-contained, complete 
tool. No wrenches or pliers are 
necessary. Made in 3/16” to 1” 
diameters. 

Send for price list. 


HEIMANN MFG. CO. 
Dept. T 
Urbane, Ohio 
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Save TOOLS * TIME * LABOR 
with the Improved » AMC 
 DEMAGNETIZER 


No shop or toolroom can afford to be without 
one. Thoroughness of the AMC Demagnetizer 
will give greater precision to finished parts. 


One pass through AMC D. gneti 
all magnetism from ‘processed parts. ~ Larg eo 
flat surfaces are demagnetized by sliding unit 


over surface. 











@ Our AMC Demagnetizer will pay for itself in a few weeks. Standard 
units available, and special sizes to order. 


> Write today for illustrated circular. <« 


ALOFS MFG. CO. 


1619 Madison Grand Rapids, Mich. 














Deep, hand-cut letters done in special formula steel, the 
2 result of 90 years of die making. Faces angled for extreme 
strength, Ideal for parts identification, tool marking, num- 

CHAMFERED bering, etc. Available fhrough mill supply houses. 


CORNERS -- (Also made in REVERSE for MOLDS and DIES) 


FOR LOCATING 


i " , Conn. 
BASE OF LETTER Hoggson & Pettis Mfg. Co., New Haven 
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YOURS AT NO EXTRA COST WHEN YOU 
Specify THREADWELL TAPS 


@ “I-dot-ified"—for easy, instant identification of the type of tap—red dot for cut thread, 
white dot for commercial ground, blue dot for precision ground. 


e “Tap-capsuled"—in individual metal-capped, transparent plastic tubes that provide 
perfect protection for clean, ground threads and make it easy to select the right tap 
before unwrapping and handling. 


@ “Cold-tempered"—at 120° below zero to give them the hardness without brittleness to 
produce better threads and more of them in steels, cast iron, alloys, plastics and other 
abrasive materials. 





a “Greaseless tust-proofed""—by a special Threadwell process which keeps them clean, dry 
and shining—never messy or sticky. 


@ With polished Autes—that provide extra protection against chip clogging and reduce 
danger of breakage. 


Threadwell Taps are sold exclusively through Mill Sup- 
ply Distributors. Ask for them at the Threadwell dis- 
tributor’s in your locality. You might as well enjoy 
these Tap extras since they cost nothing extra. 





Distributors in Leading Industrial Centers 
Throughout the United States and the World 











0 
THREAD WELL TAP AND DIE COMPANY - GREENFIELD, MASSACHUSETTS, U.S.A 


CALIFORNIA OFFICE, THREADWELL TAP & DIE CO. OF CALIF., 1322 SANTA FE AVE, LOS ANGELES 21 








Hundreds of Industrial Plants have 


CUT GAGE COSTS 
with SGHNACKE Adjustable 


FLUSH PIN GAGE 


With this new adjustable gage, you can have 
an accurate Flush Pin Depth Gage quickly 
and save time and money. Serves many 
varied gaging purposes in production and in- 
. spection. Set consists of 3 interchangeable 

TOLERANCE SET WITH depth rods (1”—2”—3”) and 1” diameter slid- 
MICROMETER SCREW ing anvil, adjustable to required depth. Slid- 
ing tolerance feelers at the top are set with 
micrometer screw from plus or minus .000 to 
.200. Locks firmly. Standard set applicable to 
any decimal dimension up to 3.00”. 





DEPTH SET WITH 
GAGE BLOCKS 


Special anvils and 





longer rods are also : 
available. —— 
descriptive circular. 1016 E. Columbia St. Evansvitte, Ind. 
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BURKE 


MILLING MACHINES 


Set of 12 14” Carbide Burs 


ATRAX 


Precision Machine Ground 


1B” CARBIDE BURS 
11,” long 





No. 4 Motor Driven MILLING MACHINE 
Mounted on Cabinet Column 








D1 E1 H1 He Kt1 
Burke motor driven milling ma- 


ee Ben. t, 2, 2 ead 4 om Cut filing and finishing 
specially suited for handling 7 
small, difficult work on‘ a pro- costs 5 to 10 times. 
duction basis. ASK FOR BULLETIN A-51 
Write for complete information. yAIAAYy 
q The ATRAX Co. 
Burke Machine Tool Co. 240 Day Street 


301 E.16th St. -:- Conneaut, Ohio | NEWINGTON 11, CONNECTICUT 
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High-Speed BENCH 
SURFACE GRINDER 


ACCURATE WITHIN .0001 


A sensitive machine built to 
tigid standards of accuracy 
and workmanship specially 
designed “For the job 
that fits in your palm.’’ 
WRITE FOR BULLETIN 


SANFORD MFG. CO. 


1020-28 Commerce St. 
Union, N. J. 
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FURNACES 


TURN THE HEAT ON WASTED TIME 















JOHNSON 


Hi-Speed No. 130A 
For quick, low cost heat 
treating high speed steels, 
dies, and tools. Reaches 
operating temperature 
FAST to save time and 

as. Gets the job done 


Firebox efore conventional type 
734” high furnace warms up. Lined 
with high temperature in- 

13” wide sulating refractory. Coun- 
16>” ton terbalanced door opens 
7 upwards. 4-Burner Unit 
shown for temperatures 


1400 — 2350°F. 6-Burner 
for 1800 —2400°F. Com- 
lete with Carbofrax 
earth, G.E. motor and 
Johnson blower. 


Write for 4-Burner $295.00 
complete 6-Burner $325.00 
Literature 


F.O.B. Factory 
FREE Write for Catalog describing all Quick 
Acting JOHNSON Furnaces 


‘ JOHNSON GAS APPLIANCE CO. 
‘ 575 E Avenue N. W., Cedar Rapids, Iowa. 















TAMMS LAYOUT DOPE 


Comes in Blue, Black, Orange, Red. Dries fast. | 
Oil resistant. Won’t chip, crack or flake off. | 


Also ideal as marking dye. Get 8-oz. brush-in 
cans, pts., qts.,drums. SAMPLE FREE! 


TAMMS SILICA COMPANY 


228-TD North La Salle St. ¢ Chicago 1, Illinois 


An eight-station 


built by FEDERAL. 


@ FEDERAL equipment 
is up-to-the minute. 





@ Ourtechnique ismod- 
ern— 


@ Our personnel is 
trained tomeet your most 
exacting requirements. 







rogressive die 


@ When you havea tool- 
ing problem, write FED- 
ERAL. 


sfele) Gaelic) ite) 7. yale), | 
400 N. Leavitt Street 
fol ler. \clom bam 88), fe) ) 

















STEEL FORGED QUARTER TURN SCREWS 
FOR JIGS AND FIXTURES 
Send for Catalogue “A” 
INTER-STATE DESIGNING & TOOL CO. 
3515 N, 10th St. Philedeiphie 40, Penne. 

















DANNEMAN “STYLE X”’ DIE -SETS 


For SMALL PRESSES and FOOT PRESSES 


ACME - DANNEMAN COMPANY, INC. 
213 Lafayette St. New York 12, N. Y. 


Ten different die spaces having die shoes and punch 
holders interchangeable. 


One hundred combinations —any punch holder to 
any die shoe. 


Double duty, quickly convertible from either foot press 
to power press with ““PS”’ adapter. 


Die spaces, sizes from 214 x 214” to 444 x 514”. 


Write for catalog 
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System Of Individual 
Motor Drives 


for all kinds of machines and equip- 
ment requiring one or many speeds. 





1 S eed © Complete units for Brown & Sharpe, Cleveland and 
other automatics. 


3 Speed Models © 3- and 4-speed DRIVE-ALL Gear Transmissions pro- 
4 S d vide a selective change of speeds through finger-tip 
pee control. 


@ Single speed transmissions, for machines running at a constant speed, provide 
better use of higher speed motors through larger driving pulleys, such as are required 
for efficient punch press operations. 


COMPLETE INFORMATION FURNISHED UPON REQUEST 
DRIVE-ALL MANUFACTURING CO. cereorr 14, mice. 


New Nesting Type e 
TOTE PANS 


20" Long x 12" 
Wide x 6!/," Deep 
16 Ga., drag holes, 


handles both ends. 
cialis i DRILL THESE HOLES 


BY A QUICK, EASY, INEXPENSIVE METHOD 
Your business letterhead will bring 



































J. L. LUCAS & SON, INC. literature. 
BRIDGEPORT 5, CONN. i ———- 








e HIGH SPEED GRINDING e 


ABRASIVE 
BAND G 
STANDARD D-4 RINDER 
This new, streamlined bench type grinder 
assures fast, quality finishing on metals, 
plastics, wood, fibre . . . at low cost. Built 
to machine tool specifications, Standard 
D-4 is equipped with improved band ten- 
sion control and specially designed protec- 
tive motor hood. 4x3614’ band. The ideal 
portable unit! 


Other styles and sizes in New Manual on Finishing — Write Todey 
WALLS SALES CORP. 

306 E. 38th Street New York, N. ¥ 
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Famous 


for 
y Efficiency 








Whig PRECISE 40 


eet with power with precision—that’s the new t MILLS 
CISE 40. Surpasses our own PRECISE 35 which 
outworked every tool in the field. In strong, light STEEL, IRON, BADYTTUL SS 






: : : BRASS, BRONZE, 
plastic case, PRECISE 40 weighs only 40 oz.—packs 
a record 1/5 H.P. New type quill mounts precision PLASTIC, WOOD ENGRAVES 
collet chuck or grinding wheel arbors of various sizes; AND OTHER Bi Jejatyei 33 
push-button spindle lock for quick tool change. 90% MATERIALS, 

greater cooling; four oversize ball bearings. FINISHES 


——, Quickly lubricated by pressure gun through 
= )ball-valve inlets. Tool mounts in vise, lathe, 
stand, or milling machine or can be used with 
2 a So Yeur |PRECISE accessories for special applications. 
\y i 

‘ ' UDRECISE “av Guaranteed shockproof without ground wire. 


SEND PRECISE PRODUCTS Co. 
FOR IT 1345 CLARK ST., RACINE, WIS. 





PRECISE 40 


























HH RH 


g 
SAVE UP TO OZ OF DIE SETTER’S TIME 
WITH LEMPCO ANTI-FRICTION DIE SETS 


On one die, Atlantic Tool and Die Company 
saved 40 hours of assembly and set up time, 
by using Lempco Anti-Friction Die — 


Lempco Anti-Friction Die Sets are equipp 
with ball or roller bearing guide pins. T = s 
why dies can be set up by hand without 
the use of hammers, mauls, jacks or pry 
bars. This eliminates production delays 
caused by accidents to die and punches — 
saves up to 60% of die setter’s time. 
Lempco Anti-Friction Die Sets positivel 
eliminate all down-time caused by bound, 
scored or galled guide pins. 


Write for fully illustrated booklet, **Facts About 
Lempco Anti-Friction Precision Die Sets.” 





5713 DUNHAM ROAD * BEDFORD, OHIO, U.S.A. 
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Cray 








NTERCHANGEABs 


PR RODUCTION 
d up Drilling 


and Lowe! Ca* 


A. S. A. STANDARD 
PRECISION DRILL JIG BUSHINGS 


Standerd sizes and styles in stock for prompt delivery. 
Write for catalog showing table of standard sizes of bushings with 
price list and other valuable information for the tool designer. 









REPRESENTATIVES 

BUFFALO, N.Y NEW YORK, N.Y MOUSTON, TEXAS DAVENPORT, IOWA Pg te wees. 

Kelly Tool Co. Corlton Eberhord Chickering Tool & Equipment Co. see Lone Co. F. Soderling C ‘o. 
Cleveland 8196 Wisconsin 7-9193 W-6-8584 i 2.2279 6056 

* DETROIT, MICH CHICAGO, ILL * STRATPORD, CONN ee: mA. LOS ANGELES, CALIF. 
Booth & Show Prescott Production Tool Co. Elsworth Steel & Supply Co Wolter W. Millar 
TEmple 1-4040 ARmitoge 3364 BRidgeport 7-3317 OFlowore 3353 PRospect 2687 
*Stock carried at these locati 
aie eed WEstfield 


2-2415 








ACCURATE BUSHING COMPANY, 440 North Ave.; GARWOOD, N. J. 


AUTOMATIC 


TAP PROTECTION 


Reduce Tap Breakage and Damage By 
Using A Procunier Tapping Head 











The new Procunier sensitive high-speed tapping head 
allows fast, accurate tapping with a minimum of tap 
breakage. Driving power to the tap is automatically 
regulated by pressure applied to a special clutch. This 
clutch engages the conical surfaces of the drive and 
reverse shells, driving the tap with a soft “‘cushioned”’ 
action, practically eliminating tap breakage. Opera- 
tors can quickly detect dull or loaded taps by the “‘feel’”’ 
or pressure required to drive them — also, the clutch 
instantly slips, should the tap strike bottom or stick. 
Send coupon for circular giving full details, specifica- 
tions and prices. 


new practical tap 
holder with many ad- 


PROCUNIER SAFETY CHUCK CO. 
12-14 S. Clinton St., Chicago 3, Ill. 





ORI a 


vantages. A broached 
section of the chuck 
receives the flattened 
surfaces on the spring 
collet, while the tap 





The New 


Procunier has a positive drive 
“TRU- through the square 
GRIP” hole broached in the 
TAP collet. The tap is 
always in true align- 

HOLDER ment—tap shanks are 


never scored or 
“chewed up.” 
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PROCUNIER SAFETY CHUCK CoO. 
12-14 S. Clinton St., Chicago 3, Ill. 


Please send me free bulletins on 
() Procunier High Speed Tapping Heads 
() Procunier Tru-Grip Tap Holders 
C) Universal Tapping Machines. 


Name.... 


Address 
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Keep track of 
hole sizes as 
| you bore or 


J 


tal 
} 


Ce 


-*" 


grind 


Now you can be sure of the ezact 
size of trial cuts in bringing a hole 
up to size during boring or grinding. 
With a set of Moore Direct Reading 
Leaf Taper Gages, any hole size can 
be measured in infinite increments 
from .095” to 1.005”. Simply insert 
the gage in the hole and read its 
diameter directly from the gage. 

Each leaf in the complete set of 
thirty-six is a separate tool, accu- 
rate to .00025”. It may be used indi- 
vidually without interference from 
any other gage. Graduations on each 
size overlap the next by .010”...en- 
able measuring of counterbored or 
shouldered holes as well as the bot- 
tom of through holes to check for 
bellmouth or taper. Write today for 
detailed literature. 


MOORE SPECIAL TOOL CO., INC. 
726 Union Ave. © Bridgeport 7, Conn. 


rit) 
MOORE DIRECT READING 


LEAF TAPER GAGES 


SPECIM 





DYKEM STEEL BLUE 
STOPS LOSSES 


making dies and templates 


Simply brush on, ready for the layout 
in a few minutes. The dark blue back- 
ground makes the layout lines show up 
in sharp relief, and at the same time 
prevents metal glare. Increases effi- 
ciency and accuracy. 

Write for full information. 


THE DYKEM COMPANY 
2303L N. lith Street St. Louis, Mo. 
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Universal Compound Angle Plate 


Saves about 50% of time formerly consumed in set-up 
of work. Can be used on milling machine, shaper, jig 
borer, drill press, etc., to lay out, machine, and check 
work without removing work from plate. Can also be 
used as a 90° angle plate on the machine or on the sur- 
face plate. Holds work in any position from 0° to 90° 
in two planes, 90° apart, and in any position within 360° 
of the radial axis. The surface plate, from a position 
parallel to the base, may be tilted 90° in two directions 
and also rotated 360° on the base. Each of three pro- 
tractors (two 5” and one 10” diameter) are calibrated 
to 1 minute and accurate within 10 seconds of the arc. 
Write for Bulletin No. 4. Angle Computer Co. pet 
TD-8), 1709 Standard Avenue, Glendale 1, Cait 


ANGLE COMPUTER 
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BROACHES 


Converted « Reconditioned 
Sharpened 


Prompt Service on Sharpening 


Most Standard Keyway Broaches 
carried in stock. Reconditioning, 
salvaging and converting high 
speed and carbide tipped metal 


cutting tools. 


CONANT 
TOOL & ENGINEERING CO. 


347 WEST 107TH STREET 
CHICAGO 28, ILLINOIS 











——MANUFACTURERS OF BROACHES—— 


ge e® 












UNIVERSAL MASTER 


WASHER DIES 


Once you invest in 


Hovis Master Dies 
to meet your 
requirements, 

imciaas 


then these 5 SMALL INTER- 
CHANGEABLE PARTS are all “enh 
‘ 4 


you need to buy to make 
a new size washer. —-> «4 
Eliminate the cost of complete &. 
new dies. Write for literature 
HOVIS SCREWLOCK COMPANY 
8100 E. Nine-Mile Road, Van Dyke, Mich. 
Phone Centerline 1575 (Suburb of Detroit) 











DIE CUT PARTS 


AT LOW PRICES 


Quick Delivery 





ee 


Our Specialty: 


Short run stampings, one piece to 
30,000: for small productions runs— 
for experimental and model work. 


Small, irregular shaped parts 
stamped, formed, pierced, extruded 
or tapped to your specifications. 


We use quick-process temporary 
or semi-permanent dies. 


Send us your prints for firm quo- 
tations and delivery commitments. 


STAMPING 
COMPANY 
(Short Run Stompings ) 


3290 East 80th Street 
Cleveland 4, Ohio 
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BRAKO 


Reg. U.S. Pat. Off. 






The “knurled” head of this “Unbrako” Socket Head Cap Screw 
SAVES TIME—SAVES MONEY . because it provides a 


real slip and fumble-proof grip, even for the most oily fingers, 
and you can, therefore, screw it in faster and farther, before you 
must use a wrench. More and more of 
them are being used every day. 

“Unbrako” and “Hallowell” products 
are sold entirely through distributors. 


OVER 43 YEARS IN BUSINESS 





Knurling of Socket 
Screws originated with 
“Unbrako” in 1934. 











STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA 6O*x 600 - BRANCHES: BOSTON + CHICAGO ~ DETROIT + INDIANAPOLIS - ST. LOUIS - SAN FRANCISCO 




















MILL IT 2’ 


ON YOUR LATHE 





MILLING ATTACHMENT 
Now — you can do milling, slotting, grinding, 
grooving, squaring shafts, sawing at angles, and 
many other important operations on your lathe. 
PALMGREN MILLING ATTACHMENT is 
a necessary fixture for small shops, schools and 
emergency work in large plants. Fits South 

Bend, Atlas, Craftsman, Logan, Shekion 
and all other makes. It has ad- 
uation for ' rotary Tce alk adjustments, 














ro Easily mounted by strad- 
dling lathe’s regular tool post. Try 
Me. 380 one — it will quickly pay for itself. 
IMMEDIATE DELIVERY 








width| Depth [Jaws] weignt | Fits | penis 
Jaws ne Open Pounds Tool Post a 
150}1%4"; 1” 1%"| 6% 1” Dia) $18.75 
250 24° 17/16” | 2%4"| In |'%” Die} 24.75 
400 1h’ 4” 25 2” Die} 39.75 
Order from your dealer or jobber. 
Write for cireular Ne. 350. 
CHICAGO TOOL AND ENGINEERING CO. 
Mfrs. of PALMGREN PRODUCTS for Over 25 Year 
8388 South Chicago Avenue - Chicago 17, ino 


ee a re 















































Super-Spacer and Equipment 


Greater Speed With Accuracy 


HARTFORD “SUPER-SPACER” 

So many different Jobs can be done 
more economically with the Hartford Su- 
perSpacer that it will pay you to inves- 
tigate its possibilities for your shop. 
Standard equipment includes mask 
plates, reversible jaw self-centering 
chuck, sliding handle chuck wrench. It's 
moderate in cost. Write for illustrated 
applications bulletin. 


THE HARTFORD SPECIAL MACHINERY CO. 


we miateae et ~ wmaatre ee cone 
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WRITE FOR 
OUR NEW 
CATALOG 46 


DON’T SCRAP 
WORN AND BROKEN CUTTERS 


FOR 34 YEARS WE HAVE SPECIALIZED IN 
RESTORING DRILLS, REAMERS, COUNTERBORES, 
MILLING CUTTERS, ETC., TO NEW USEFULNESS 


let us help you reduce your 


cutting tool costs just as we 
have for hundreds of others 


H.S.S. & TUNGSTEN CARBIDE 


REPRESENTATIVES IN ALL INDUSTRIAL CENTERS 




















Cut Production Costs... 





COMBINE FINISHING OPERATIONS! 


WIDENED OPPORTUNITIES 
for one-operation BURRING, 
FINISHING and POLISHING 
have been created by rubber cush- 
ioned Brightboy abrasives. 


WELOON ROBERTS 


=: Ze 
Brishtboy 





BRIGHTBOY INDUSTRIAL DIVISION « 


Beat rising production costs by 
applying 
listed in Brightboy literature —> 
available from your dealer. Write 
to have Brightboy technician call 
to recommend operation short-cuts. 


Weldon Roberts Rubber Co., Newark 7, N. J. 


Controlling precision and _ tolerances, 
Brightboy’s resilient rubber binder simul- 
taneously cleans and polishes, bridging 
the gap between the grind and buff in 
ONE OPERATION; cut- 
ting production time. 


time saving methods 


the SOFT RUBBER BINDER 
+ CUSHIONS the Abrasive 
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MULTIPLE 
LUBRICATION 







Here you have only one recep 
tacle to watch and keep filled — 
a time saver and an assurance 
of dependable lubrication. Git 
“MD” Sight Gravity Feed Mu! 
tiple Oiler is a simple, practical 
and economical means of lubri 
cating from 3 to 12 individual 
points from a central reservoir 
Large capacity, transparent un 
breakable plastic reservoir pro 
vides clear vision of oil contents 
at all times. A shut-off valve is 
located at the top of the trans 
parent reservoir to prevent oil flow to the horizonial oil cham 


with CARBOLOY 


DIAMOND-IMPREGNATED 


WHEEL DRESSERS 








YOU CUT 


Cc oOo Ss T Ss ber when machines are not operating. Each drip fitting 1: 
equipped with an individual needle valve adjustment for 
TH ES E regulating flow of oil, which can be locked against vibration 


Ask for complete information on range of models and prices 
Gits Catalog No. 60 illustrates and describes a full line of 
Oilers, Oil and Grease Seals and Lubricating Devices—write 
for your copy 


GiTs Bros. Mrs. Go. 


1872 South Kilbourn Avenue, Chicago 23, Illinois 












1. LOWER INITIAL CcOsT 


Carboloy Di d ted Wheel 
Dressers cut your initial costs, because they 
are priced about 50% below single-point 
dressers. And they give you diamond-dressing 
at its best! 












2. LOWER MAINTENANCE COST 


Single-point diamond dressers require fre- 

quent re-setti , and ¢ 

suming. Carboloy Dressers can be recon- 

pn in a few minutes IN YOUR OWN 
! 


On metal, wood, 
glass, plastics 




























3. REDUCED INVENTORY 


No need to carry a stock of replacement 
dressers to “fill in'’ while others are out 
being re-set. Carboloy Dressers require no 
re-setting 

e & e 


You get more uniform dressing, too, with Car- 
boloy D d Wheel Dressers, 
because you getr many- -diamond action 
instead of the unpredictable performance of 
a single stone. Special Carboloy Cemented 
Carbide matrix (diamond-loaded from base 
to peak) holds particles securely, prevents 
diamond loss. 3 economically-priced Stand- 
ard Carboloy Dressers for fast dressing of a 
wide range of rough, semi-finish, and finish 


A WHOLE SHOPFULL 
Seuorierive datas seed for” Bavkles SA120%) OF TOOLS IN ONE 


Also Sold By Leading Mill Supply Distributors Machinist-craftsmen find Complete 
it unsurpassed for grind- with 35 





accessories 





ing, drilling, routing. in fitted 
CARBOLOY COMPANY, INC. pe yetoge —- Ssctieni steel case 
ishing an ,994 other " 
11169 E. 8 MILE ROAD, DETROIT 32, MICH. uses. Precision-en. | brmes hema $9950 
gineered, AC-DC, with finer work 


$31.75 value 
if purchased 








CARBOLOY] = Sco %oiency 
[ warer my vas SERS CAS CEO Electri-cratt Toot kit 








CASCO PRODUCTS CORPORATION + BRIDGEPORT 2, CONN. 
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Substitute TIMESAVER LAPPING COMPOUND 


For Expensive Hand Scraping and Running-In Operations 
PRODUCE PERFECT FITS 
ASSURE QUIET OPERATION 


You can produce perfect fits, assure quiet 
operation and save time and money by substi- 
pe Timesaver Lapping Compound for expen- 
sive hand scraping and running-in operations. 


Timesaver is easy to use and rapidly produces 
perfect fitting bearing surfaces. 

Timesaver Compound will not imbed into 
any metal nor will it continue to cut. 

Used by leading manufacturers for the past 
twenty-seven years for the fitting of all types 
of gears, bearings, valves, pistons, slides, etc. 


Grades for lapping hard and soft metals. 


A request on your letterhead will bring FREE 
SAMPLES and complete data. 


A gear lapped to precision, in TIMESAVER PRODUCTS COMPANY 


assembly, with Time- 
saver Compound 31 S. Desplaines St. eo Chicago 6, iMinois 





































@® GUILD is the new 
name for anold 
established line of 
reamers whose repu- 
tation for accuracy has 
become outstandingin 
the manufacture of air- 
craft—motors—en- 
gines—small arms— 
radios —fine instru- 
ments, etc. The name 
GUILD is stamped on 
each individual reamer 
as an_ identification—a 
hallmark of finest quality. 
Quality that is possible 
only by creative and pro- 
ductive ability far above 
the average in the manu- 
facture of reamers specially 
built for special purposes. 
Write for booklet. 


METAL CUTTING TOOLS 
AND MANUFACTURING CO. 


3946 W. Eleven Mile Rd., Berkley, Mich. 
* Phone: Lincoln 2-5600 


HIGH CARBIDE 


SPEED STEEL TIPPED 
in sizesfrom .O25diam. _insizes from .090 diem. 
STRAIGHT « SPIRAL « STEP ¢ PILOT * HAND 









What STERLING jis to silver is to Reamers 
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New HELP 


For Tool, Die and 
Machine Shops rr 





THE WUlwaukee 
PROFILE GRINDER 


. for precision grinding of in- 
terior and exterior profiles . . 
curved, odd and irregular surfaces. 
It performs a variety of operations 
at substantial savings over other 
methods. Embodies features which 
provide decided operating advan- 
tages in the tool room, machine 
shop, or in production grinding. 


SUPPLEMENTS The Milwaukee 
DIE FILER 


— used in tool, die 
and machine shops 
for filing, sawing 
and lapping. Both 
machines are sold 
by Machinery and 
Mill Supply Deal- 
ers. Write for name 
of nearest dealer, 
and descriptive lit- 
erature. 


CHAPLET & MANUFACTURING CO. 


1029, S$. 40th ST. 





MILWAUKEE 4, Wis. 
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adds 


to life of 


“4 
HY-CO Center Drills 


This result of the patented ‘Tip 
Clearance”’ feature of HY- CO helps 
prevent center drill breakage. The 
reason is given in booklet ‘“‘A Winner 
4 to 1’’; also shows why there is no 
fatigue "point on patented HY-CO 
Center Drills; how LINE CON- 
TACT abolishes out-of-round work; 
why spiral groove of HY-CO pre- 
vents chip jamming; why Bell-Type 
drills are unnecessary. Send card to- 
day with name and company for “‘A 
Winner 4 to 1” to Dept. BD. 









PATENT Ne. 2.403.861 


~ 
HOWARD H. HEINZ, INC. i 
v 318 BOULEVARD BUILDING 
DETROIT 2, MICHIGAN 





Square, Straight Tapping 
in HALF THE TIME 


The Dahistrom 
Tap Guide prae- 
tically eliminates 
tap breakage, 
and turns out 
uniform work. 
Just fasten It to 
a post or bench, 
slip a Tap Adaptor inte the spindle, and turn the 
handle. Equipped with 7 Adaptors from 8/32 to 4s” 
(taps not furnished). Ask your mill supply house, or 
order direct. Literature on request. Dahistrom Mfg. 





Ce., 422 South Sixth St., Minneapolis 15, Mien. 


Dibbotrom TAP GUIDE 
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MIRROR FINISHES 


, Afi), f- 
M4)? MH VG 


On Tungsten Carbide, Tool Steels, 
Special Steels, Chrome, etc. 





Laboratory Graded 


Pure Diamond Powders and 
Diamond LAPPING COMPOUND 


Produces super-finishes and pol- 
ishes down to less than a MICRO- 
INCH with INCREDIBLE SPEED. 


Write us your lapping problems. 
No obligation. 


; ACE ABRASIVE LABORATORIES | 


1 SPRUCE STREET « NEW 


YORK 7,N.Y 
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Fast, Accurate 
Measurements with 


the NEw fF AN@ 


. Quick Action 
pd. VERNIER 
CALIPER 











Stainless 
Steel 
THE PERFECT TOOL 
for machine shop, tool 
room, inspection and 
quality control, etc. 


@ External, internal and depth meas- 
urements all read simultaneously 
with a flick of the thumb on one 
vernier scale. 

@ “Open Window” type sliding jaw 
exposes scale completely and allows 
a free reading. 


® Knife edged hardened jaws ac- 
commodate thread measurements. 


© Accurate measurements to .001”. 
® Packed in a sturdy leatherette case. 


@ Painstakingly machined, American 


made. 
Catalog Scale Vernier 
Number Size Graduations Reading 
21 6” 1/40” 001 
22 6” 1/40” 001 
and and 
foll mm. 1/10mm. 


Also AMIC Precision Vernier Oalipers, 
Height Gages, Depth Gages, Pocket Cali- 
pers, Precision Graduated Metal Scales. 
Write for FREE Booklet A and prtce 
list or telephone PEnnsylvania 6- 
Some exclusive territories available for 
manufacturers’ agents and jobbers. 


*Registered Trade Mark. 


AMERICAN MEASURING 


INSTRUMENTS CORP. 


40th ST =» NEW YORK 18 


240 WEST 











MILLING - DRILLING - BORING 


ATTACHMENT ror Heavy Duty 














Photo shows Rusnok head used to convert an old 
type milling machine into high speed, versatile, 
productive equipment. Uses many types of cutters 
on a wide range of work. Easily mounted—tilts 
to any angle. Large size spindle (No. 9 B & 8 
taper). Takes 4,” to %” end mills. Large quill 
with 4” travel, counter balanced, hardened and 
ground. Six speeds 250 to 3000 RPM. Lever and 
worm feeds. % h.p. motor. Specially engineered 
by RUSNOK to meet modern demands for high 
speed, high precision, heavy duty end mill opera- 
tions. 


Prompt delivery 


Write for illustrated Circular 
and Prices 


RUSNOK TOOL WORKS 


4840 WEST NORTH AVE. CHICAGO 39, ILL. 








BRAND NEW Saue 
PRECISION ROTARY TABLES POWER ¢ FLOOR SPACE 
ee), . SHAFT WASTE ¢ DOWN TIME 
with 
Modern 
22 Motor Drives 





15’—— 185.00 Low initial cost « Eas- 
18”— 220.00 ily — —— ——— 

*— 350. e Ballbearing equippe 
Pa pope on posed oon throughout—Trouble free 


operation * Wide range 
of adjustments possible 
e Reduces accident haz- 
ards « Quieter. cleaner 
operation -¢ Increases 


25”— 590.00 Extra Heavy Duty 


OUR ROTARY TABLE WILL TAKE THE 
PLACE OF A COSTLY FIXTURE. IT IS USED 


FOR ALL KINDS OF WORK ON MILLING lighting efficiency ¢ Sim- 
MACHINES, SHAPERS, DRILL PRESSES AND plifies machine moving 
HORIZONTAL BORING MILLS. without shutting down 
other equipment e 

We Can Also Furnish Dividing Attachments. Drives a aVaies tke for 





Send for Literature and Details practically every type 


and model machine tool. 
IMMEDIATE DELIVERY IMMEDIATE DELIVERY ON ALL DRIVES 








| Send for 220 page Free Catalog | Write for Circular Today 
LAFAYETTE MODERN MOTOR DRIVES DIVISION 
TOOL & SUPPLY COMPANY THE NICHOLS ENGINEERING COMPANY 
2400 W. Madison Street, Chicago 12, Mlinois 
128 Lafayette Street, NEW YORK 13, N. Y. Dept. MD 
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ALLOY STEEL SCREWS 


Greater strength, more compact 
design with 
SOCKET HEAD CAP SCREWS! 


Mac-it Socket Head Cap Screws 
will give you added holding power 
and permit more compact design 
where necessary. All Mac-it screws 
are heat-treated and accurately 
made with die-cut threads. What- 
ever your needs, let the complete 
Mac-itline serve you. Sold through 
recognized distributors from coast to 
coast and in Canada. 




















Strone, Cartiste @ HammonD COMPANY 


CLEVELAND 13, OHID 


MANUFACTURED BF 


MAC-IT PARTS COMPANY tancasrer, ra 










a4 ‘ — und 


YES SIR! You can now 
make your machine a 
“double purpose’ ma- 
chine, the ‘Standard 
Way’”’. STANDARD 
VERTICAL SPINDLE 
GRINDERS can be eas- 
ily mounted on your 
Planers, Boring Mills, 
Shapers, Milling Ma- 
chines, etc., giving you 
added profits! Avail- 
able with or without 
feeds, as preferred 
/ 





55000 RPM 


A production tool, smooth in operation, engine- 
ered to fill a broad field where a fast bench unit 
can be used most advantageously. It saves time by 
taking the part to be machined to the grinder in- 
stead of taking the grinder to the partas in the 
case of 4 portable tool It leaves the operator 
with both hands free with which to handle the 
work; the result, much more production. 3 stages 
of power. PromptWelivery. 


Representatives in,Principal Cities 








34 E. LARNED STREET 
Detroit 26, Michigan 








Mt. Hope & Sixth St. 
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Accurate Hole Transfer Made Easy With 
NIELSEN TRANSFER SCREWS 


Simply insert in holes, 
invert, strike ly 















fectly e 

time and eliminate 

er meth 

7 sizes U.8S.8 

Inexpensive — Last for 

years. rite for Cir- 
eular. 

NIELSEN TOOL & 
DIE COMPANY 
1966 W. Eleven Mile Rd. 
Berkley, Mich. 

















SEND US YOUR PRINTS FOR Qyclaliony 
THREAD GRINDING 
BROACHING 


| MAGNETIC INSPECTION 


nn FORD we oer MeN JA YLOR 


(“ge MACHINE COMPANY 




















739 W OFIRST STREET DAVENPORT, 10WA AVIATION '€ AUTOMOTIVE PARTS 
Gear Oe TA GETE. 
1917 Gast IU 51» CLEevcLaAND 5 OMIO 
Patent No. Concentricity 
2408503 in low | 
10,000ths | 


a 
iccra 













Cc” WASHERS 
* . / 
NC Supreme . 
WRENCHES _- 
" Pi LAY= foliss AND . PS 
DRAWBARS 
OR TIME-TESTED a 
AUXILIARY  ; OVERRUNNING 
EQUIPMENT CLUTCH 


AMAZING 
MACHINING 
TECHNIQUE 





YOUNG PRECISION EXPANDING MANDRELS For Tool, Die, Pattern or Template layout on 


For Production or Inspection metal . . . Quick identification of stock and 
Curtion-Wright Speretion ranks our potent, with parts ... Shows up in sharp relief —dries in- 
. ronze 
Company, feading. Meastan munalastarer ro new stantly —easily removed...Write for circular. 
ne reachea, plus substantial production *Purple shipped unless otherwise specified 
Roughly sketch desired drel int 
wnpare print end forward for quotes. MICHIGAN CHROME & 
YOUNG ARBOR CO. - PH. YE.-9784 CHEMICAL COMPANY 


3257 Bradford Rd. Cleveland Hts. 18, Ohie 














6340 E. Jetferson Ave. + Detroit 7, Mich 
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CONTRACT TOOLING AND PRODUCTION 





Illinois 


DRESEL-BETZ COMPANY 

Belleville, Til. 

Designers and Manufacturers of Tools, Dies, Jigs, 
Fixtures, Metal Stampings 


* 


PRESS BRAKE DIES 


and Punching 
Attachments for All 
Makes of Press Brakes 


DREIS & KRUMP MFG. CO. 
7428 S. Loomis Blvd. Chicago 36, Ill. 


* 


ROCKFORD DIE & TOOL WORKS, INC. 

Seventeenth Avenue, Rockford, Illinois 
Phone MAin 3084. Designers and Manufacturers 
Tools-Dies-Jigs-Fixtures. Production Job Work 


Michigan 


DAVIS TOOL & ENGINEERING CO. 
19250 Plymouth Road, Detroit, Michigan, VErmont 
5-6000. Tools and Dies, Special Machinery 
Sheet Metal Stampings and Assemblies 


LINCOLN PARK MANUFACTURING CO. 

3306 Dix Road, Lincoln Park, Mich., ATlantic 
8111. Special high speed circular, dovetail, flat 
form tool bits. Small machines, jigs, gages and 
experimental parts. Regrinding and salvaging 
high speed flat form, special bits and small flat 
broaches. Attractive proposition for representa- 
tives. 


New Jersey 


THE VIKING TOOL & MACHINE CORP. 

6 Main Street, Belleville, New Jersey. Tools-Dies- 
Jig s-Fixtures-Molds-Gages-Machines-Stampings- 
Specialties 


New York 


AMERICAN MEASURING INSTRUMENTS 
CORP. 

240 West 40th St., New York 18, N. 
tures, gages, dies, precision parts. 
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CONRAD & MOSER 

2-23 Borden Ave., Long Island City, N. Y. 
Machine Tools & Molds, Parts & Machines, 
Aluminum Cast Parts, Aluminum Sheet Formed 
Housings 


RANE TOOL CO., INC. 
17 Ross St., Jamestown, N. Y. Phone 7-175. Spe- 
cialists in Blanking, Forming, and Drawing Dies 


Ohio 


CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Ave. Cleveland MUlberry 2600 
DESIGNERS AND BUILDERS 
Jigs and Fixtures Special Machines 
Production Engineering 
Complete Plant Routing and Tooling 


THE DENNING MANUFACTURING CO. 
1775-81 E. 87th St., Cleveland, O., CEdar 0801 
Designers and Builders of High Grade Dies 


GENERAL DIE & TOOL CO. 

2067 W. 55th St., Cleveland, O., WOodbine 4736 
Dies, Tools, Jigs, Fixtures, Light Stampings 
Special Machinery, Manufacturing 


THE INDUSTRIAL MACHINE CO. 
1436 East 47th St., Cleveland, O. 
1908. Builders of Special 
Machine Work. 


KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Cleveland, _Ohio. 
WOodbine 2440-2441. Manufacturers of Special 
Machinery, Tools, Dies, Jigs, Fixtures, Swiss Jig 
Boring 


NOBLE & STANTON, INC. 
998 Broadway, Bedford, Ohio, Bedford 1234. 
Makers—Short Run Production Work. 


PARAMOUNT TOOL CO. 
1392-98 East 43rd St., Cleveland, O. ENdicott 
2220. Jigs, Fixtures, Dies, Experimental Work 


Founded in 
Machinery. General 


Tool 


THE PHOENIX MACHINE CO. 

2711 Church Ave., Cleveland, O. CHerry 1048. 
Contract Grinding, Boring and laning. 
Lester-Phoenix Die Casting and Plastic Molding 
Machines 


A. P. SCHRANER & CO. 

3838 a par Ave., Cleveland, O., HEnderson 8644. 
External Cylindrical Lapping Machines, Special 
Machinery, Tools, Dies, Jigs, Fixtures. 


THE VARIETY MACHINE & STAMPING CO. 
12695 Elmwood Ave., Cleveland, O., LAkewood 8433. 
Designers and Manufacturers of Dies, Metal 
Stampings. 250 tons capacity. 
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These efficient tool kits speed up 
your counterboring and _ spot- 
facing work, by putting a wide 
range of cutter and pilot com- 
binations within easy reach. 
Seven sets from which to choose. 


LT 
COUNTERBORE SETS 


Write for Folder and Prices 


THE GAIRING TOOL CO. 


Roosevelt Park Box 478, Detroit 32, Mich. 














includes: 


This set 
holder; nine cutters from 14” to 4’; 
eight pilots from 5%” to 34"; two 4” 
countersinks, one 70° and one 82°, 
in hardwood box with hinged cover. 


one type A-l 








ARMSTRONG 


DROP FORGED “C” CLAMPS 


For “C” Clamps that never 
spread, that never spring or 
loosen....for unequal- 
led stiffness, strength, 
and holding power.... 
for years of de- 
pendable service, 
for the _ finest 
clamps made, 
specify ARM- 














STRONG 
Clamps. 

Specify ARM- 
STRONG “Cc” 
Clamps for high- 
est quality, improved designs for 
handier, stronger, drop forged, 
heat treated “C’’ Clamps with 
special analysis steel screws. 


ARMSTRONG BROS. TOOL CO. 
“*The Tool Holder People” 
340 N. Francisco Ave. Chicago 12, U.S.A. 
Eastern Whse. and Sales: 
199 Lafayette St., New York 12, N. Y. 
Pacific on eae ane Sales Office: 


St., San F 


“co” 


3, Calif. 








HYBCO TAP GRINDERS 
Sharpen ALL The Vital Points 


CHAMFER @ FLUTES @ SPIRAL POINT 


@Fast—easy to operate. 
@Complete—no parts to change. 
@Capacities—#2 to 114" hand taps— 
with interchangeable heads. 
HEADS ONLY AVAILABLE FOR USE ON 
UNIVERSAL TOOL & CUTTER GRINDERS 
Write for Circular TGH 


HENRY P. BOGGIS & CO. 
—~ 1277 W. Third St., Cleveland, 0. 
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“THE CURB” 





} SALE - WANTED TOOL & DIE SHOP WANTED. Excellent oppor- 
EMPLOYMENT - OPPORTUNITIES tunity for good mechanic having own equipment 
CLASSIFIED ADVERTISING RATES - ind employing several men. We have desirable 
$2.00 SERVICE CHARGE PLUS 15¢ PER WORD pace in Brooklyn and will keep you occupied a 
— PAYABLE IN ADVANCE good portion of the year May buy interest or 


finance you. Box 760, 113 W 42nd. St., New York 
18, N.Y 


* * - * * * * * * 

WANTED: Medium sized Die Casting machine with 
or without order for Die Cast parts. Address Box 
(N-1246, TOOL & DIE JOURNAL, 2460 Fairmount 
Bivd., Cleveland 6, Ohio. 





*% Superintendent 
to take complete control WILL BUY AT ONCE—Rowbottom or Garvin Cam 


eee Cutting Machine Address Box PS-1246, TOOL & 


of entire stores division of DIE JOURNAL, 2460 Fairmount Blvd., Cleveland 
large manufacturing plant in the 6. Ohio. 
east. In reply, describe fully your 
experience, former employers. FOR SALE: Johansson angle block set; metric gage 


age, education to F-98, P.O. Box block sets: vernier hei : 

a H ght gage: bore indicator, etc. 
3414, Philadelphia 22, Pa. Will sell reasonably, Address Box RK-1246, TOOL 
& DIE JOURNAL, 2460 Fairmount Blvd., Cleve- 
land 6, Ohio 








WANTED REPRESENTATION: A _ manufacturer 

of a new tool room specialty desires local represen- 
DUPLICATING MACHINE tation. Seeking individuals and organizations willing 
to do missionary work as well as following up in- 


CAPACITY AVAILABLE quiries. Exclusive territories. Good commissions. Ad- 


dress Box RW-1246, TOOL & DIE JOURNAL, 2460 
Fairmount Blvd., Cleveland 6, Ohio. 


Capacity available on 15C Gorton 
Electrical Duplicating Machine, one of 
the most modern machines built to 
date. Its “electrical brain’ enables 
this machine to cut intricate steel or 
nonferrous dies by following a plaster 


cast of the model .. . much faster, 

more economical and more _ versatile You Can Get What You 
than ordinary milling. It will take 

any cavity up to 32” x 42” in size. Want ae You Can Sell 
We use this machine to make our own 

plastic molding dies. However, we do What You No Longer 
not utilize its full capacity, and solicit 

your assignments to make dies for Need 


lastic or rubber molding, for die cast- 
ing, forging, etc. We will work from 
your model or plaster cast. Write for 
detailed information. Molded Products 















Corporation, W. Harrison St., ° 
Dept. TD-12, Chicago 24, Il. tre 
’ | bs 
AVAILABLE—ACTIVE SALES REPRESENTA- THE Cu re 


TIVE. Individual seeking connection witl 1 manu 

facturer a metalworking machines, toe es 
ries ‘omplete sales coverage of the Akt on-C 

pence te ng area _ Send see = literature and 


uggested cor ( arran Adare Tiox o 
No DI_I246, TOOL. & DIE “Tou RNAL 2460 Fair For every business or 
mount Bivd., Cleveland 6, Ohio 

shop want advertise 
SPECIAL CUTTING TOOLS, form cutters, reamers - 
step drilis, ete., made to drawing and specifications your needs in "THE 
by ee ~ a Ten day Bagh Send 
blueprint for esti Address Box NT-1246, TOO! 


4 ae *. 
& DIE JOURN at, 3460 Fairmount Blvd., Cleveland CURB —Tool & Die 
6, Ohio om 
Journal’s Classified 
REPRESENTATIVE WANTED. Tool shop with . 
excellent record, open capacity for special cutting Section. 


tools (milling cutters, end mills, reamers, etc.) 
made on short order, desires local representation 
by able sales engineer Address Box ND-1246 
TOOL & DIE JOURNAL, 2460 Fairmount Blvd., 
Cleveland 6, Ohio 
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To save time in Tool Design 
you can now buy 


Standard 
LEGS AND BUTTONS 


IGS AND “FIXTURES 





: | 
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KOEBEL DIAMOND TOOL CO 
9456 Grinnell Avenue, Detroit 13 











This latest jig accessory development 


Saves—Drafting Time 
Machine Time 
Skilled Man Hours 


A supply of hardened, precision 
ground, hard chrome-plated LEGS 
and BUTTONS are available for use 
in your tool room. These standard 
LEGS and BUTTONS with faces 
grooved for chip clearance and to 
reduce surface friction, will assure 
accuracy—save time—save cost. Ex- 
pedite engineering standardization 
in tool room practice. 

Write today for full scale dimen- 
sional print and prices. Quantity 
discounts on request. 











Specification 
Sheets and Prices ++ ° 
COLONIAL BUSHINGS. Inc 
m On M8, Michigen 


Write for 


L. C. KENNEY COMPANY 
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Some examples of what can be done 
with Whistler Adjustable Dies. Work 


in practically any type press. 


Re-use same 


WHISTLER 
ADJUSTABLE DIES 
in unlimited 


combinations 


] To Pierce Holes of any 
diameter from !/39” up. 


y 


Shapes. 


3 To Notch Corners. 


Seve production time and 


To Perforate Special 


reduce product costs by having Whistle: 
punch and die units in your tool room. 


Whistler notching dies, group 
dies and standard units are espe- 
cially adaptable to combined use 


WRITE FOR YOUR WHISTLER 
CATALOGS. Know the pro- 
duction advantages of 
Whistler Adjustable Dies 
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in the same set-up. Continued 
re-use in a variety of arrange- 
ments quickly writes off original 
investment. Reason enough for 
their expanding popularity with 
hundreds of America’s best 
known» manufacturers. 


Now available from stock in a 
range of diameters up to 3”, ship- 
ment can be made the same day 
your order is received. Special 
sizes, shapes, notching and group 


S. B. WHISTLER 


752-756 MILITARY ROAD 


\ » gh soe atl 
lshaaahhahangib. tat 





dies made to order in a few days. 


You get production economy 
plus precision perforating in 
practically any press with these 
Whistler dies. Set-ups are easy 
and fast. No special tools re- 
quired. Heavy dons series easily 
pierces %” steel. All parts are 
interchangeable. Tolerances to 
.0002” are maintained. And, 
there are many other advantages. 
Get in touch with Whistler. 


A) Te 


BUFFALO 17, NEW YORK 





TOOL & DIE JOURNAL 














@ WITH NEW IMPROVED 
ROLLER BEARING 
HEAD SLIDE WAYS 


Eliminating frequent adjustment 
— Reducing maintenance costs, 


@ NEW REPLACEMENT 
HEAD AVAILABLE 
FOR OLD GRINDERS 


Mounts in standard yoke. Write 
for quotation on new head. 


@ The Ingersoll Grinder sharpens in a single setting of the cutter the face, 
periphery and corners of cutters from 4” to 30” in diameter. It will also grind 
solid shank, radius, staggered tooth, and angular inserted blade cutters. 
For more details, write for Bulletin 54A describing its wide range of 
application. 





\ 


\ 
ee 


®@ Ingersoll also builds a complete line of inserted blade milling and 
boring tools with carbide tipped, cast alloy, or high speed steel blades — 
face mills, end mills, slotting cutters, helical slabbing mills, cylinder boring 
and combination boring, facing and chamfering tools. 

Write for Bulletin 55A giving complete details on Ingersoll inserted blade 
milling and boring tools. 














EASILY CUT-OFF 
TOUGHEST STEEL 


Steels just don’t come too tough for MARVEL Giant 
Hydraulic Hack Saws. Take, for example, the three No. 18 
MARVEL Saws, at the Babcock & Wilcox steel mill, shown 
above. These machines are used to cut test specimens for 
sample pieces of stainless and other tough alloy billets which 
are checked for seams, pipes, etc., before being drawn into 
tubing. It takes tough steel to make the best tubing, and 
it takes modern sawing equipment to cut it rapidly, accurately 
and economically. 


With 10 types of metal-cutting saws, each available in a 
series of variations, MARVEL can furnish sawing machines 
that exactly meet your requirements. If you have a metal- 
sawing problem—call in the local MARVEL Sawing Engineer. 


Write for MARVEL Catalog or check it in your Sweet's 
Catalog Files. 





ARMSTRONG-BLUM MFG., CO. 


“The Hack Saw wen cock 
5700 West Bloomingdale Ave., Chicago 39, U.S.A. 
Eastern Sales Office: 225 Lafayette St., N.Y., 12 





